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THE PATTERN OF KNOWLEDGE 
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T o pick up an encydopiedia, 
and to study it at random, is 
to be overwhelmed by the 
vastness and the depth of know- 
ledge that has been collected within 
Its covers To prevent oneself from 
being lost in such a maze one must 
appreciate that there is a pattern 
or structure in knowledge which 
helps one to see how one part is 
related to another 
Consider this book It has been 
written by experts in a wide variety 
of fields, men and women who have 
made a life-study of the topics on 
which they have written These 
people have been educated at 
schools and colleges which have 
been built by the labour of skilled 
workers, trained m their turn for 
many years m their special trades 
As young men and women these 
writers were fed, clothed, and 
housed, by bakers and milkmen, 
tailors and gatraetil workers, build- 
ers and architects, ploughmen and 
cowmen, bootmakers, cooks and 
domestic servants Without their 
labours this book would never have 
been written 

’Exaftimc fhe paper, tbe binding, 
think of the Compositors, the men 
who made the type, the men who 
mixed the metals, the operatives at 
the printing machmes, the designers 
of these machines, the engineers 
who assembled them, the mechanics 
who made the parts, those who 
tend them and keep them m run- 


ning order, and again those who 
taught these men and women their 
trades and professions Think of 
the printing inks, the oils and dyes 
and other chemicals that have been 
combined to produce just these 
inks, the tests and experiments that 
have been earned through for many 
years before precisely the right 
Quality of ink and paper could be 
produced Imagine the special 
technical knowledge that had to be 
discovered, the expenence that had 
to be won before books of this 
nature could be produced m suffi- 
aent Quantity to satisfy the demand 
This book with Us revelation of 
knowledge was not produced by 
the wnters alone whose names it 
bears, but by a vast multitude of 
hands and brams (see Fig 1) The 
whole community has played its 
part in its production It is a com- 
munal, a social effort It is a 
revelation not only of knowledge 
but of the technical capacity of 
present-daysocicty Humanla^ur, 
skill and toowledge from the four 
comers of the Earth are brought to 
focus in it 

In a sense this book is not even 
wntten today It represents the 
sum of the skill, knowledge, and 
expenence of past generations for 
what we can do or write today has 
been made possible by the labours 
of those who came before us Out 
of their expenence has come our 
knowIcdge-^t is our inheritance 
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from those who hi'-t already ti\'ed. 
We stand at the highest poun of 
deselopmcnt of the past We «n« 
body withm oursches in our truntL. 
and m our habits, m our traditions 
and in our books, all that has gone 
before. Unless, therefore, we can 
$« history as something that grows 
and develops and to which we all 
contnbute, history becomes mean 
inglcss The growth of knowledge 
IS therefore one of the ways in which 
history unfolds Itself So it is with 
all other forms of human activity 
So It IS w«h sacnce, with music, 
with literature, tvith industry Each 
hnks with the past and leads cowards 
the future Each has been fashioned 
by the hands, the brains and the 
feelings of countless people who 
ha\e preceded us, jind of the multi- 
tude of people who maintain social 
bfe in all lU complexity today 

Backeromd ef Society 
Thu book, therefore, isart histone 
document itut not only reflects the 
past, but mirrors the present also 
If, in the neat future, our emltza- 
tiofl were destroyed by aionuc 
bombs and rf, of all our vast 
hbrants, this book alone survived, 
tens of thousands of yeara after 
^is when Man once again had 
laboriously built up a new way of 
*We It would be possible lo recon 
struct m unagirtation the greater 
part of the civilization of today by 
a study, not only of the contents of 
this book, but of the actual mater- 
ials from which it u made For 
behind it stands the whole back- 
ground of modem society It « a 
document for a social museum, 
because from an examination of its 
lorm and make-up can be deduced 
the technical level of society today 
This book separates the field of 
knowledge into a senes special 


subjects Knowledge is a totality 
Uiat has emerged by the united 
effort of mankind There ts a one- 
ness or unity about it Each genera- 
tion learns its particular lesson 
from Its own «penence, just as 
each individual does He works, 
thinks, feels— Jind what he learns 
be passes on to his children, and 
his neighbours It drops into the 
common pool, becomes a tradition 
m the household, m the family, m 
the workshop, the factory hr the 

ofhee Ufindsitswayintoconversa- 
uon. into letters, into books, into 
schools and colleges It spreads 
outwards through the community 
hke npples on the surface of water. 
Each generation mbents the best of 
past experience. Each generation 
climbs on lo the shoulders of the 
last, and looking back cua survey 
With clearer vision what has been 
accomplished The child becomes 
ckverer than the father, althoufdi 
he may not have his speen) gifts, 
for he mbents a richer stock of 
knowledge, he can look back upon 
a longer stretch of history 

Farts M>d Tlieertn 
Undemanding » not gained by 
thought alone It is also a practical 
affair \Vc do things, we try ideas 
out. we ponder over the results, we 
draw conclusions and we try again. 
Theories are made to desenbe, to 
explain, or to justify what has been 
done, and these theones are then 
tned out again in praaice In that 
sense life is an experiment carried 
through by individuals in a com- 
munity, or It may be earned out 
by the community itself Know- 
Mge IS fact and theory about the 
world around us — including facts 
and theones about ourselves — and 
this knowledge is applied uj the 
practice of living Frequently 



Fig I. Diagram showing that a book ts not fhe product of the writers alone 
whose names it bears, but of a \ast number of skilled hands and brains 
Even the paper, cloth, ink, type and blocks, and the printing and binding 
machinery are the products of research by specialist men and women 
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people are noJ very conscious of 
all this, but they act and think 
more clwly when they are alive to 
what they are doing 

A time coines in the history of 
men when they s«k to straighten 
out their knowledge m a systtmaoc 
way Hiey take the closely wown 
cloth, which IS the sum of their 
understanding, and begin to pull 
the threads apart, to discover the 
texture They unpick the strands 
and follow ca^ as a thing ut nself, 
they unravel the pattern so that the 
way m which vanous parts of 
knowledge fit together may become 
apparent For the whole body of 
knowledge is a going concern which 
IS needed in living As in a watch, 
each cog interlocks with another 
One pan cannot fatxuoo mthout 
Its seighbour 

Without general ksowledge Man 
could not carry on Only after that 
IS he a specialuc So this book has 
to be seen at one and the same time, 
as a body of general knowledge, 
and as a senes of illustrations of the 
separate strands that have been 
followed up ui speaal detail wtUun 
the whole scheme or networic The 
reader can follow it because he has 
the general knowledge necessary to 
Lve at this penod at aU. 

l^unitiTc Mao 

Knowledge, therefore, must date 
back to the earbest stages of 
consCTOUs Lving matter on the 
Earth. In surviving such beings 
"leaml from capenena," and what 
they learnt, however mexact at that 
stage, was knowledge Try to 
picture pnmiiive Man, perhaps 
500,000 years ago, roughly 15.000 
generations back A crowd con- 
sisting of a typical member of each 
generation could all stand in a 
sm^l field of half aa acre The 


earliest would be mere uncivilized 
brutes <see Fig 2) who, living m 
small family groups a prey to fear, 
tnsecunty and hunger, dwelling la 
caves aad leafy bowers, fed on fish, 
birds, insects and roots Theu 
thinking and feeling could hardly be 
separated They thought with their 
feelings, and felt with their thoughu 
With bore hands and claws they 
fought tbs wtld animals of the 
foresls—but they were cunning, 
more cunning than the beasts 
There were dozens of generations 
like those pninltive creatures. 

Progtrss la Oriluatioo 
Many thousands of years after 
them come the men who discovered 
how to make fire, then the tnventori 
of the stone and the ftint axe. and 
Uk hammer The penod of tools 
had begun and civilization had 
taken its first leap fonvard. This 
meant thebeguuusgofcoostruction 

even >f m its simplest terms With 
this came clarer thought, uader- 
standiRg m a more modem seose. 
Thousands of generations later they 
are smelting ores, and fashioning 
metal spears, knives and utensils. 
Soon come the earliest tillers of the 
soil and the beginnings of ammal 
domestication These are less like 
hunters, less like wandering tribes 
and more like memben of pnitutive 
agncuUural coenmumties. Their 
general knowledge o now immense. 
They have begun to be craftsmen 
although their minds are stiU 
blurred by the traditions of many 
generations of fear and mysticism. 
The world is so full of events i 
thunder, hghttung, earthquakes, 
that are incapable of being under- 
stood . events that mstil fear of the 
unknown , elaborate ntes and cere- 
mooies have grown up to make 
peace with these funes of nature. 



Fig 2. Sequence of types which traces the modern n}ute bock to the 
supposed ape man Neanderthal and Cro^magnon Man are named after 
caves tn which human bones were found, the Neanderthal cave of the Dusset 
Valley, Germany, and the Cro magnon cave of the Dordogne, France 


and to encourage the peculiar 
spints that people their world, to 
deal kindly with them, to provide 
them with the rains they need and 
the crops on which they depend for 
Ihcir survival 

Archeologists who have dug out 
the sites on which these pnnutive 
communities settled have unearthed 
their axes and their spears, their 
burial places and the foundations 
of their dwellings They have even 
z. 'pffiaic. qS ^btt vxxtk 
customs of these primitive peoples, 
their ntes and ceiemoiues, the 
background of knowledge and 
technique they had at their dis- 
posal, and the manner of their 
artistic expression What they knew 
of minerals and the treatment of 
metals showed itself in the matcr- 

H W 1 — A* 


lals out of whi^ these articles were 
made Since those days such sub- 
jects — they arc specialiud branches 
of knowledge discovered in the 
effort to satisfy human needs — have 
now expanded into recognized 
brunches of science — Mineralogy 
and Metallurgy 

They had their own special 
dulling bouses and shnnes, too, 
primitive as they were, m which 
they used the mud, clay, wood and 
to be K’yinA toe vues.'^ 
itient in winch they lived Precisely 
the same underlymg principles hatv 
served smee those days to direct 
the developraeni of that now highly 
techmeal subject, Architecture, for 
whether buildings be churches, 
houses, factories, or educational 
institutions and museums, the raw 
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naiemis (and now also mana 
facturcd ma^enals) at the disposal 
of society, and ite purpose of ibe 
buildings, serve, along with ideas of 
beauty and elegance, to determine 
the pnnopal characteristics ta such 
structures 

la very much the same way, the 
mystical rites and incantations 
through which these early men 
hoped to fjcTsuade the gods to 
provide the necessary rams to 
fcnilize the soil have now. after 
thousands of years of expcnence, 
evoUed into the soentiSc studies 
of Climatohgy, hfrteorolosy AOd 
AgncuUofat Scienee 

Cultonl £i(imd(» 

Looking back oo these prmuuve 
commuaittos one can see bow the 
posstb>lit)e& for their survival de> 
pended on a wideoing cf their 
understandteg of nature, and a 
dtepetiins of (heir knowledge of 
how to handle the raw matenals 
which nature provided, and so 
safeguard themselves agaimt aca- 
dent and catastrophe Withsecunty 
so non, came also Uk possibility 
of cultural expression — crude as it 
nugbt be — in song and dance, and 
m shape suid form, the former 
associated an the first mstatice with 
religious and fertility ntes. the tatter 
in relation to their idob and tbeir 
domestic utensils 
As comniuaities grew in sue and 
complexity, language expanded with 
It, in the effort to express tb«r 
gathering expeneoce. New prac- 
tices, new knowledge and new 
theories implied a growing and 
more subtle use of words, a greater 
vocabulary With the invention of 
wnUng, society took a new leap 
forward fortheactofpuitiDgstBiis 
or ^imbols on stone, on ^y, or 
finally oq parchment or paper. 


mcaal the bsnh of SymboUsm to 
express ideas, thoughts, feelings, 
facts or information* In this sense 
It is akin to all other forms of 
arusuc expression which are always 
symbolic of the things expressed, 
h meant that an idea or a ifain of 
thou^t could be fixed m tune, and 
rc-examioed at a later date. The 
period had begun when men could 
begm to study Ibeir own ihoughu 
objetaively ^ ro-readmg these 
marks, just as they could study any 
other material object in nature. 
There is little doubt that wntuig 
was ongmally of the nature of 
picture stones or Hieroglyphics, m 
which the unit was the nhole word 
Of even the whole idea, and that the 
alphabet in which the umt u a small 
fraaioa cf a n ord, arose out of the 
anempt to put together elcmcntaty 
pictures that brought out the sound 
of the whole word. The relation of 
ooe language to another ts now a 
special study— Li/iginrrtes;wi^ the 
study of the history of words » 
called Philology The roots of 
language m its written form be 
ultimately m the need men had for 
commuiucatmg ideas and ufforma- 
liOQ by methods other than by 
word of mouth Out of Hus social 
necessity has grown the vast rcgiOT 
of cultural expression which we call 
generally Literature and Art. 

IGstoty of Sodety 
Each penod in the history of 
society, from the earbest ofpnmilive 
tunes to our modeni industrialized 
society shows its own special 
features The hunting stage; the 
penod of pnnuUve agnctiJtiirc; the 
feudal period in which peasant 
communiiies were merged together 
under feudal lords to whom they 
owed allegiance, and for whom they 
laboured as serfs, the era of the 
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Fig 3 Sequence oj the stages oj iteielopmeni showing how science and 
art emerge in the struggle of man to control nature and to direct Ins own 
destiny The baronial castle yvas a typical example of art coupled with 
the need to maintain fttudal power during the Aiidd'" Ages 
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craRsman and the merchant who 
became w-calihy by selling the 
products of Uis craAsmaa in distant 
lands, and so mdirealy stunulatiag 
navigation and shipbuilding, tbe 
entry of the mdasinA)>5i wib his 
me^wred system of faaory pio- 
ducuoQ wth Its consequent out- 
pouring of commodities to the four 
comers of the Earth, and most 
recently the emergence of the So\ ict 
Socialist system m which pnvate 
owmenhip of industrul machioery 
has disappeared — all these represent 
distinct penods is tbe history of 
Nfan (see Fiji. 3) The study of the 
forces diat brought these changes 
into bemg ts called ^odefugy It 
includes also the detailed exanuna- 
tion of each penod Because aif 
icnovrledge has grown from the 
expenence of meo who have 
struggled to build a way of life, and 
in doing so base brought about 
these vast aoaal changes, it follows 
that sociology is the most fonda* 
meaul of all studies In a sense 
all other fields of inquiry are 
subdivisions of sociology 

Modes of life 

Each such penod meant a dis- 
tinctive way of life for those who 
lived and toiled at that time. Theu 
minds and chcir feelings were bound 
up with the problems of their 
penod. Inbenting the knowledge 
and expenenoe of their forbears, 
accepting the assumptions on which 
iheir own way of life was based, and 
modifyiDg them as a result of their 
own limited expenence they devel- 
oped a distinctive outlook on life 
To ehch, the stage of soociy m 
which he found himself seemed a 
permanency He could not see 
history as ive see it today — an ever- 
changing process He tended to 
accept the recognized viewpoint on 


what was good and what was bad, 
what was unportant and what was 
not, and where ius duty lay People 
had common aspirauons; they 
thought about the same things, tbeir 
mmds tended to set in tbe same 
mould. They all breathed the same 
menial atmosphere. AH this means 
that m a very broad sense they bad 
a common philosophy of life — a 
commoo Ideoli^ as it u caSed. 
Tbe study of ideolo^es can there- 
fore be tcffuded as a section of tbe 
wider study ofsoaology. 

Bn»d FruBcsrarV 
We are now m a position to set 
out the broad frainework within 
winch the pattern of knowledge 
nmstshowitself(seeFig 4) lotfte 
course of time each of these sub- 
socuoQS hu become itself sub- 
divided and speaaUzed. Saeoce, 
for eample. has separated uto 
three broad basic studies (tec Hg. 4) 
Ibe £nt ts ooDcersed with what has 
emergKl out of tbe vanoas forms 
of group life through which com- 
iDunities have passed. Thus it 
includes History and Eco&omicS, 
with such special studies as Econo- 
mic History, Political Theones, 
Law, Trade, Commers», Finance 
and Production. The second 
embraces Physics, Mathematics, 
ChemistryitndalUedtopics Physics 
attempts to set out the natural laws 
that shew themselves in the world 
aroundus theLawsofMotion,the 
Law of Grawtatioh, the Laws of 
Energy-change in the form of 
kinetic energy, heat energy, light 
energy, electrical energy and even 
matter itself which js now regarded 
as a form of energy Malhefoatics 
IS a symbobc method for examining 
what IS logically implied in any 
given set of assumptions, and for 
tracing out the consequences of the 
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vanous mtural laws It is therefore 
a very fundamental part of scientific 
theories, expressing them in precise 
and definite form The Science of 
Man, the third mam subheading on 
the other hand, is concerned with 
the place of Man m nature and deals 
wih such topics as the Theory of 
E\o!ution It includes also the 
general subjects of Zoology and 
Botany, and their joint study in 
Biology , that IS tosay, the systematic 
examination of the structure of 
plant and animal life, and the 
relation between them It includes 
also a study of the way in which 
environment and bvmg matter act 
on each other — Ecology 

Bttfderbnd Subjects 
It wiU be seen at once that these 
three mam divisions cannot be 
separate and distinct studies Not 
only are they linked together 
because their study emerges from 
the activities of man m soaety, but 
the general laws of the matenal 
world as detailed under the second 
headmg apply also to living matter 
Thus there are borderland subjects 
such as Biochemistry, that is the 
chemistry of livmg matter Again, 
the study of Mathematics includes 
such a subject as Statistics, the 
mathematical analysis of groups, 
and this finds its expression in 
social and economic problems and 
in the exammation of the vancties 
of ammal life for they also occur 
m groups Moreover, one of the 
ieni'ie studies m tdlation to 
inheritance from one generation to 
another. Genetics, as it xs called, is 
on the theoretical side at any rate 
almost a purely mathematical sul>- 
ject Agam m Histology that deals 
with the structure of cells in animal 
life. Cytology, and other subdivided 
studies of livmg matter, the appara* 


tus that IS used has come into being 
as a result of advances in the 
physical sciences, and so for theu" 
interpretation, principles drawn 
from expenence m physics are now 
inranably employed 
Fmally, society after all exists in 
a matenal world, and is conditioned 
and changed by it Man exists in 
society and is m his turn changed 
and conditioned by that social 
environment Thus the subjea 
matter of the first subdivision, viz 
Science of Society, is conditioned 
by the subject matter of the second, 
VIZ. Science of the Material World, 
while the subject matter of the third, 
VIZ. Science of Man, is conditioned 
by the remammg two It is in this 
sense that attempts to separate a 
united body of knowledge into 
distinct sections must, m some 
respects, fakify the picture 

Science of Soaety 
So far, the first mam subdivision 
of the ^ence of Society is con- 
cerned with the technical and 
scientific aspect of socuil life When 
we turn to the second of these three 
mam subheadings Cultural Prac- 
tice and the theories associated with 
It, we are drawn away from those 
pursuits that are principally intel- 
lectual to those that appeal first to 
the emotions and feelings — Music, 
Drama. Danang, Pirtorial Art, 
Sculpture — partly also Architecture 
— Literature in prose, and m poetic 
form, the Cinema In this field 
enter also the vanous techniques ol 
expression that make use of scientific 
discovery m colour, lightmg, mater- 
ials, and the principles on which 
jud^ents of value are based, viz. 
Aesthetics On such a topic much 
knowledge is gamed by a study of 
the historical evolution of each of 
these aspects of social and individual 
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Fjg 4 1> agram shotting ko*v ihepattentif kn&wtcdge can bf/ikered la 

the brand S3 of a Ires uith us roots deep m history andprt history, 



subsections of the framework 
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inanimate matter and the evolution of livu^ thngs The men in the 
foreground have each made outstanding contributions to a specific subject 
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expression In this sense tlus sub* 
section links up with the Science 
Society withm which history, in aU 
Its aspects, must also fall ^us the 
table for the third mam beading 
takes Its form (see Fig 4} 

Again these are not distinct Two 
or more of these art forms may be 
bnked together, as with music and 
dancing for example Moreover, 
each of these has a special histoiy 
of Its own which reflects the soaat 
purpose of these branches of art at 
different stages of society Hence, 
while It IS true that the artist 
expresses tumself as an individual 
m the work which he creates, be 
does ne’.trthcless speak or write for 
his period, and deals with topics 
that are understood and have mcaa- 
mg for his contemporaries In that 
sense an links up very closely with 
sociology Moreover, the medium 
which is used leans heavily on the 
technical materials that have been 
developed and invented at any stage 
The art of the cuiema could not 
come into being until the teebmeal 
and scientific problems of moving 
pictures had ^n solved. Instru- 
meatal music could not pass from 
the primitive stage until the piano, 
the organ, brass instruments, the 
flute, the obo^ etc, had been 
developed It is not diflkuh to 
see why all of these professions 
were unable to expand to their 
present proportions until the age of 
tommerciaLsm had come When 
music was under the patronage of 
the church or of wealthy members 
of royal courts one class of music 
waa encouraged When business 
enterprise seized on it as a source 
of profit a Clew level of poptdai- 
uation developed as wiih jaa In 
this way it becomes clear how the 
background of social bfe conditions 
or tends to direct certain aspects 


the course pf artistic development. 
FnuHy, Education covers the whole 
o( this m the sense that it is con- 
cerned with the problem, in theory 
and in practice, of brining (t to 
the understanding and appreciation 
of young people at schools and 
colleges, and to older people 
through the radio, etc. 

Now the study of Aesthetics 
which seeks for tests to help decide 
what IS and what u not good art, 
and (he nature; of artistic taste, links 
up with one's philosophic attitude, 
and this Itself falls into the heading 
fVbrld Out!oek and Us Phlhsophles 

World Outlook 

A philosophy 1 $ an approach to 
(he world around us, an outlook 
that helps us to piece together the 
wide variety of expenences we have, 
that helps us to decide what is and 
what IS not important and so guides 
us in our judgments and actions 
Whether one is conscious of It or 
not. one’s actions reflect such a 
philosophy 

Now It has already been pointed 
out bow each penod in lustory 
— including the present— possesses 
a certain mental and emotional 
atmosphere of its own, and so it is 
not surprising that the ideology of 
each penod has been expressed m 
special philosophies These fall 
broadly into two classes There are 
the realistic or matenahstic philo- 
sophies that seek an explanation 
and an understanding of the things, 
ideas, feelings and moral judgments 
of this world, m terms of tangible 
or verifiable things of this world. 
No appeal is made to anything 
outside that realm In faa, by 
existence is implied only the features 
ofthis world Theothcrschoolcaa 
be broadly classed as Idealist in 
which truth and reality is conceded 
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of as not restricted to matters 
venfiabk The universe is con- 
sidered to be mental or moral or 
spiritual m nature, and the world 
we touch through our senses is re- 
garded as derived from this Tbeae 
IS, for example, the philosophy 
of Mysticism, m which by vanous 
devices one seeks to grasp spintual 
truths that are supposed to he 
beyond direct imderstanding 

There are philosophies of Hurmn 
ism m which devotion to human 
interests as opposed to spiritual 
mtcrests are of primary concern, so 
It IS considered that if steps are 
taken to build up a moral world, it 
will automaticaUy work out right 
m practice 

This view that moral questions 
are primary is shared also by the 
vanous theological systems that 
have been proposed— Buddhism, 
Judaism, Chnstiaoity, Mohammed- 
anism, etc— with varying degrees 
of stress on the importance of the 
supposed reality of a world other 
than that of the senses Finally, 
there is the completely Subjectne 
Idealism that asserts that the under- 
lying reahty is purely mental, and 
that the materiality of the world as 
we seem to sense it is only apparent 

Ecoooouc Practices 

Philosophies, as has been stated, 
have emerged at various stages ui 
the development of social life, and 
therefore to that extent at least are 
sociological Side by side with 
these, and m certam ways ui 
distinguishable from philosophies 
are the vanous justifications that 
have been advanced for the con- 
tinuance or the creation of one or 
other form of social system 
Individualism Capitalism, Anarch- 
ism, Socialism Communism each 
m Its own way seeks to show Uat 


J7 

if the methods of production and 
distnbution of the basic needs m 
a commumty are oiganized m 
aomrdance with its pnnoples then 
a situation will develop in which the 
moral and cultural aspirations of 
human beings will be satisfied 
These, the theory of certain econo- 
mic practices, are at the same time 
social philosophies They have 
iberefore to find a place both under 
the present heading of Philosophy 
and under that of the Science of 
Society The picture, therefore, can 
now be completed (see Fig 4) 

CoDcIosIon 

]n conclusion it is important to 
bear m mind the genera! principle 
that each of these separate subjects 
tonows or depends on the general 
body of knowledge gathered 
throughout the ages by Man m 
his struggle with nature Nor are 
the separate categories distinct f^om 
each other For example, material- 
ism of the mechanical sort, which 
regards the universe as a vast 
machine (which dialectical materi- 
alism does not) in which everything 
IS in principle predictable would 
seem to imply the existence of a 
Great Engineer responsible for the 
running of the cosmic machine — 
apparently therefore bringing it 
finally into the category of an 
idealistic or a mystical philosophy 
Again Indmdualismcamed through 
to Its logical conclusion has much 
in common with. Anarebj-sm Sewnft 
humanists would regard themselves 
as matenabsts rather than idealists 
The whole pattern or scheme which 
we have developed is m fact tenta- 
tive, and to be regarded more m 
the light of a theory of the structure 
of knowledge and therefore as a 
gwde to study than as anything 
Max IS firmly ai^d finally established 
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CHAPTER 2 

THE SCIENCE OF INANIMATE 
MATTER 


What science does Laws of motion Forces and acceleration Measuring 
acceleration Work and energy Matter Molecules and atoms Energy 
Size of the atom The chemical elements Chemical combination Chemical 
compounds Compounds of metals Compounds of non metals Organic 
compounds Heat How heal trtnels Solids, lujuids and gases Change 
of state Steam os a source of power Electriaty and magnetism 
Electricity Magnets and electricity Telegraphs and telephones Sound 
and the telephone The dynamo, motor and transformer Transmitting 
current Radiation Electromagnetic radiations The making of light 
Electric lamps How light tra\els Reflection of light Refraction Opticcd 
instruments The camera and the human eye Microscope and telescope 
Colour The spectroscope What the eye sees Invisible rays Shan wavM 


T H£ world which we perceive 
seems to be full of things, 
some of these ive recognize 
as being alive like ourselves, as 
having the power of maintaining 
themselves recognizably the same 
through a process of continual 
change and reaction to a changing 
world as multiplying themselves 
and so increasing their number, and 
as having some of the other qualities 
we associate with life Other things 
have not such qualities and these 
we call inanimate 
Even so, however, living things 
have many of the properties of the 
non living, for like these they arc 
made of matter in motion A man 
and a motor car both bum fuel and 
thus make energy, which appears as 
heat and work, and the same laws 
concerning heat and work apply to 
the man and the motor car So 
almost all that this chapter contains 
IS also applicable to living things, 
but as tile most interesting and 
important ivays m which these 
behave are not found in the non- 


living, they are studied m Chapter 
4 The science of inanimate 
matter, therefore, consists of a 
sciemific study of the properties and* 
behaviour of all non living things 
We are to study things by science, 
but this IS not the only way to study 
them The scientist sees a rock as 
a mass of, it may be, calaum 
carbonate formed by a myriad 
animalcules 100 million years ago, 
and carved and shaped by geo- 
logical forces into its present 
shape, the painter sees it as a 
pattern of beauty, the poet as an 
emblem of endurance in adversity 
All three are true visions and the 
saentist’s does not exclude those of 
the painter and poet 
So the raw material of science 
IS Man’s perceptions all that he 
apprehends through hiS senses, but 
of that material the scientist uses 
but a small part — the part that can 
be set down in terms of number, 
weight and measure Anyone who 
looks into a book of physics will be 
at once aware that science works in 
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that which can be specified by 
numbers — sizes, shapes, weights, 
veloatics and so forth— -yet not 
onJy physscs, but also chemistry and 
even biology, are really concerned 
■with these measurable aspects of 
things, though the manner of their 
e:tpressioQ may cover « up 

Length, Htne aed Mas 
Sacnce:,then studies the worldm 
terms of measurement. It talks 
about size, shape, force, speed. 
baxdQcss, temperature and so on, 
and all these can be expressed in 
terms of measurements of length, 
time, and quantity of matter (mass) 
Thus speed (velocity) is the leng:h 
moved m a ejven time Force is 
that which causes a given increase 
of speed in a given rime to a given 
^uantitv of matter, and so with all 
the scientific units Whatever the 
scientist says comes down to 
tneasurements of length tune and 
mass, and science can ulk about 
nothing else So tf anyone tells you 
that science says that someihmg 
cKghf to be done, that something is 
good nght, honourable — disbelieve 
him You cannot start with lengths 
and masses and times, and argue to 
honour er beauty, but of course 
ideas of honour and beauty may be 
affected by the fcnowltdge science 
provides 

Science has three chief aims to 
desenbe things exactly to explain 
the unfamiliar in terms of the 
familiar , and to enable Man to alter 
his world — for better or worse as be 
chooses The first two aims are 
those of pure science, the third is 
that of -aijjjhed. waenav— w.bii*, •*, 
pure scierwc applied to Man's use 
The descriptions that are made by 

saeoce a re intended to be exact uid 
completely intelligible, Ifl say that 
salt gives 8 yellow colour to a gas 


Same, 1 say what anyone can under- 
stand, but It ts not exact. There are 
many different yellows and different 
people seem to sec them differently 
But if I say that such a (lame gives 
out light of which the wavelength 
(page «) ts 0-0005893 nulhfnetre, 
then I am giving a description which 
ts exact because it stales a length in 
numbers, although to those un- 
trained in science it seems much less 
clear than the word “yellow ” So 
science tries to put everything in 
nuniben, and the more exact the 
figures and the fewer the words the 
better the science. 

How is It that science can put so 
much la numbers’ Chiefly b«ause 
science supposes that everything 
that saence studies consists ©f 
waves or particles in motion and so. 
if we could sute the masKS and 
forces and velocines eoncemed, we 
could Slate all that science (as 
dtsttnguisbed from an. philosophy 
or rtlipon) could say about any- 
thing , wo could expbm the tnaterul 
world in terms of science 

Scirotific Explanatioo 
If you ask a man to explain, a type* 
writer be wUl say “PTcm down lha 
key, then that lever will push against 
this lever and release this spruig,” 
and so forth That is the kind 
of explanation science wants, and 
It IS the land of explanation it can 
give of most large-scale happenings. 
But certain happemngs, like the 
burning of a candle, the rusting of 
iron Of the making ofa magnet, arc 
concerned wuh the movements, not 
of visible pieces of matter, but of 
•nifliUft. -purridds., siinh. at 
atoms, electrons or protons 
Scientists would have liked to 
picture how the atoms moved in a 
burning candle, or m rusting iron, 
as clearly as they can picture die 
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motions of the levers of a type* 
writer But we cannot give this sort 
of clear visual explanation of atoms, 
still less of electrons, protons or 
waves They cannot be pictured, 
because they are so very unlike 
anything that we can picture So 
there are many cases, particularly 
among very small scale events, 
where we can desenbe what hap- 
pens, but not always explain it 
Science tries to put its desenp* 
Uons m the form of laws Scientdlc 
laws simply state that some event 
has always been found to be con- 
nected in a certain manner with 
some other event Thus the law 
that the apparent brightness of a 
point source of light varies inversely 
as the square of our distance from it 
IS not a law m the legal sense, for 
U does not command li^ts to 
behave m this fashion It is a brief 
statement of the way the apparent 
bn^tness of all li^ts that have 
been observed has been found to 
vary with their distances and, since 
no exception to the rule has yet 
been found, we suppose with high 
probability, but not with certauity, 
that none will be found m the 
practical cases to which we wish to 
apply it (for example, m the cal- 
culation of the nght distances and 
brightness of street lamps to ilium 
mate a given stretch of road) 
Scientiiic laws are usually very 
reliable, but they can never be 
mfalhble, because one day we may 
Sad some case that doss not con- 
form to them and thereby exposes 
their lunitation 

Laws of Motion 

The fundamentals of science are 
length, time and mass We have no 
difficulty in understanding length 
(Fig 2 a) We keep a certam stand 
ard of length, the metre, marked 


on a piece of platinum in Pans, 
and this is the measure of all Imes 
A surface is measured by an area, 
which is defined by two lengths 
multipbed together (see Fig 2b), 
while a volume (or bulk) is define 
Iv three lengths multipbed together 
(see Fig 2c) 

Time IS not so simple We cannot 
easily define it, but we measure it 
by motions which we suppose to be 
steady We believe that the Earth 
rotates smoothly and uniformly 
The time of one rotation we call a 
day, and part of it is our 
scientific standard of time, the 
second 

Moss IS a little less familiar We 
might say it is the quantity of 
matter m a body But what is 
matter? Well, il is very commonly 
said to be that which hU mass, and 
like tune and space, it is not very 
easily defined All the things we 
can touch and handle and which 
have weight and require force to 
move them arc matter I and my 
pen and the paper, this book, the 
Earth and the Sun and so forth 
A cubic foot of lead is said to con- 
tain more matter than a cubic foot 
of wood, because the Earth attracts 
the lead about twelve times as 
much, and also because the cubic 
fool of lead needs twelve times as 
hard a push to set it moving at a 
given speed But there are diffi- 
culties Are light waves matter’ 
To this we usually say no Is an 
efcetron matter’ ^If'e usually say 
yes In this region of the very soiaU 
we find some difficulty in knowing 
what to call material, but in the 
domain of the visible and tangible 
there IS no trouble 

Our standards of mass are the 
pound or kilogram, the mass of 
certam pieces of metal preserved m 
London and Pans, and we compare 
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Fig 2. Afeasurements of dmenaon A— 
length, B — area (length X breadth), and O— 
volume (length X breadth X depth). Standards 
of length are kept In landan and Pans 


masses by tncasunng 
their weights (the pull of 
the Earth upon them) 

A body vrtth a weight 
equal to a force of 2 lb. 
weight Will have twice 
the mass oue wrth 1 lb 
weight, and so forth 
The weight of a body 
vanes from place to 
place, but its mass does 
not Ihus a body that 
wci^ 10,000 lb at the 
Equator will weigh 
10,005 lb at the North 
Pole ajid only 1,650 lb 
on the Moon, but its 
mass 15 always the same, 
and, wherever it is, it will 
always weigh 10,000 
tunes as much as the standard 
pound weiglts in that place 

Mass, leogth and tune can be 
combined to give a number of 
other quantities, such as veloaty 

Everything is either at rest or 
moving with regard to a given 
observer We can describe that 
novemeat by rts direction and 
velocity The veloaty of a body at 
any moment is the distance it w ould 
travel m a umt of time if its speed 
remained steady So we can speak 
of a velocity of 60 miles per hour 
or 7 centimetres per second, even 
though the velocity changes befoie 
the hour or second is up 

These velocities are always rela- 
tive to some other object Thus a 
snail may be moving half an meb 
per second with reference to the 
kaf It crawls on, but at 200 mdes 
per second with reference to some 
distant 'star Veloaiies may be 
speeding up (accelerating) like that 
of a falling stone, or uoifonn. or 
slowing down 

It used to be thought that a 
moving body needed some force to 


Icccp It lo uaifortn motion, but we 
DOW reverse this and say that oflce 
a body is lo motion it continues to 
move at the same speed and in the 
same direetioo, and that tf it stops 
or turns the change is due to a 
force But m practice, upon Earth, 
no body is ever umoOuenced by 
forces , thus we suppose a meteonte 
might coolioue to speed through 
empty space for eternity, but on 
Earth all moving bodies slow down 
because they cub against the air or 
any other bodies and set their 
atoms ffilo the confused motion 
that we call heat So all earthly 
motion is being slowed down and 
turned into heat — usually imper- 
ceptible but aorrstuncs noticeabk 
enough, 3S when one feeb the 
brake-blocks of a biQtde after 
using the brake on a long hill 

Forces and Acceleration 
When the speed of a body » 
locreased or decreased vw say then 
that a force is acting on it When 
the bicycle speeded up as it passed 
over the brow of the bill, the force 





23 


FORCES AND ACCELERATION 


of gravity caused it to do so, and 
when It was slowed down by the 
brake, it was the force of fhction 
that slowed it down 
There are apparently a great 
number of forces m the world 
gravitation, friction, the pull of a 
rope, the tension or pressure of a 
spring, the pressure of water in the 
pipe, but saence reduces them to 
three gravitational, electrical and 
magnetic forces "^us friction is 
really the electncal forces between 
the atoms of the wheel and the 
braks'blocks It is meaningless to 
ask what a force is, science cannot 
explain how the Earth speeds up 
the bicycle or the magnet draws the 
iron, but science tnes to show that 
all forces are gravitation, electnaty 
or magnetism in operation Noth* 
mg, even when at rest, is ever 
without the action of forces My 
inkpot IS at rest on the table because 
gravitational force between U and 
the Earth is pulling n down, and 
the electncal repulsion between its 
atoms and those of the table is, to 
some extent, pushmg it up 

Measurement of Forces 
We measure forces by comparing 
them with weights By a force of 
5 lb weight we mean a force which 
Will just raise 5 lb from the ground, 
that is to say, a force five tunes as 
great as that with which the Earth 
attracts the lump of metal which we 
call the standard pound The roost 
faiBjhax Oaroe. is. fee we 

are never without it From the 
earliest times men realized that 
heavy bodies “tended ’ towards the 
Earth, but jt was Sif Isaac Newton 
who put forward the theory that 
every piece of matter attracted every 
other piece of matter, and so 
explained both the falling of bodies 
to Earth and the motions of the 


solar system. One cannot easily 
showthat two ordinary sized bodies, 
say a couple of jam pots, attract 
each other, smee the force of 
gravitation is so minute that the 
attraction of even a pair of heavy 
objects is very small, thus the 
attraction between two large loco- 
motives on adjacent Imes is less than 
the weight of a halfpenny But the 
mass of the Earth is so gigantic that 
It attracts eveiythmg on its surface 
wlh a very considerable force, as 
we are disagreeably remmded when 
we come near to the edge of a 
precipice 

If we let go of a body it attracts 
the Earth and is attracted by it and 
moves towards the Earth, t^t is to 
say, n falls But all the time it is 
faUiDg rt is still being attracted and 
so It moves faster and faster, that is, 
with an accelerated motion la the 
first second it moves sixteen feet, in 
Uie second forty-eight, in the third 
ei^ty, and so forth. All fallmg 
bodies have the same acceleration 
Thus a 1 lb iveight and a 100 lb 
weight dropped from a window 
reach the ground at almost the same 
tune The Earth attracts the heavy 
weight a hundred times mote than 
It attracts the lighter, but it needs 
just a hundred times the force to 
set n moving, and the final result is 
the same If no air ts present, tte 
weight of a body makes no differ- 
ence to Its speed of fall A feather 
and a penny fall at the same speed 

acceleration of 32 ft per second, 
that IS to say, at the end of each 
second it is travelling 32 ft per 
second faster than at the end of the 
previous second So after a stone 
has been fallmg for 4 seconds, its 
speed will be 4x32=128 ft per 
swood (nearly 90 miles per hour) 

The distance m feet throu^ 
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Fig 3. Dtasrom Uluztrating the 

vmform honzontaJ motion and accelerated 
terUcol motion of a projectile moke »l TfiOie 
viapalh calleda parabola 
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which It falb x% found by 
multiplying the umc of fall 
by Itself and by 16 Tbusif 
a stone lakes 3 seconds to 
fall to the bottom of a wU 
this must be 3x3xl6» 

144 ft deep 

In these calculations no 
allowance is made for the 
resistance of the air which 
makes the motion of all 
falling bodies slower, but 
especially afTecis those 
whose surfaces are large in 
proportion lo ibcir weights. 

A slowly moving body feeb 
hardly any resistance from 
the air unless it u «ry 
large and light, such as a 
newspaper or a cushion 
Thus, as we walk, w« are 
not conscious of this resist- 
ance. but as speed increases 
It becomes sery noticeable 
Streamhiuni, which is the 
fonn Vtluch toablts a body 
to pass through air with 
the kast resistance, u use- 
less to 3 uxi. valuable to an 
express tram, necessary to a 
raoog car and absolutely 
vttal to & high-speed plane, 
a rocket or shell As a stone 
falls and its speed increases, 
air resistance mounts up and ibe 
slowing of the stone by it ftoaDy 
balances the acceleration of its faO. 
so that a body fallmg through gas 
or liquid accdcrates less and less 
until It reaches a steady uodbrm 
speed: the termmal velocity 

W-ewitfaft ttve^ientemt 

Everyone knows that objects 
accelerate when rolling or sliding 
down a smooth slope If we divide 
the aoorleratjon of a freely falhag 
body (32 ft. per serond, every 
second) by Uie number of feet, wc 


have lo move along the slope m 
order to nse or fall one ft vertic- 
ally. we get the acceleration of a 
body rolling down that slope So 
if a bicycle is runzung down a slc^ 
of 1 la 6 (measured along the read- 
surface), then It should accelerate 
at the rate of le 51 ft. per 
second la^ut 31 miles per boar) 
every second; so, after 5 seconds it 
should t>e doing 17 J miles perhour. 
The friction of the tyres and bear- 
togs and of the air makes the accel- 
eration somewhat less than this 
Suppose a body, instead of being 
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dropped, is thrown honzontaUy as 
m Fig 3 Its forward motion 
continues, but it also falls with the 
same acceleration as it would have 
had if It had been dropped verticaUy 
Consequently, a stone thrown hon 
zontally and a stone dropped 
verticaUy reach the ground to- 
gether The forward and downward 
motions of the stone combine and 
the stone travels m a curve called a 
parabola The curve of a cricket 
baU or the jet of a fire-hose is nearly 
a parabola, but is made somewhat 
steeper at the latter end by the 
effect of t«istance Fig 4 shows 
both the parabola that a shell would 
describe if there were no air and its 
actual path of travel 

Work and Energy 
A force does not do any work 
unless It moves If a grandfather 
clock IS wound up but is not started, 
the weight exerts z force, a pull on 
the string it hangs by, but while it 
hangs it does no work Once the 
clock IS set gomg the i-veight 
descends and turns the machinery, 
so doing work in overcoming the 
friction of the moving parts As I 
sit on my chair it presses on my 
body, it IS exerting force but doing 
no work But if I sit ui a lift which 
moves me from the first to the 
second floor, that force is moved 
and work is done by the lift Any 
one who has lifted weights knows 
that the heavier they are and the 
farther they have to be lifted the 
more the work he has to do Work 
then IS defined as force y. distance 
Thus if a force of a pound weight 
moves through a foot afoot pound 
weight ofwork is done The quicker 
the work is done the greater the 
power of the doer, so power is work 
divided by time, and the usual 
umt of It IS a horse power — 33/)00 



Fig 4 Path of a projectile fired 
from a gun in a \acuum (upper 
curve) compared Vfith its path when 
fired in air (icruer curve) 

foot pounds weight per minute 
Anythmg that has the ability to 
do work IS valuable to Man and so 
the abihty to-do-work has receded 
frie special name of energy 
It IS obvious that there are a great 
many things with the abihty to do 
work, that is to move bodies 
against forces Any moving body, 
such as a runaway tram or a rapidly 
ninmng nver, will do work ly 
setting something else m motion 
It IS said to have Kmettc Energy 
But bodies that are not moving, 
but would move if released, are 
capable of doing work forexample 
a woundup clock weight, or the 
water m a lake a thousand feet above 
sea level These have Potential 
Energy Compressed air or steam 
will move a piston against the 
resistance of the machmery it drives, 
so they have potential energy, so 
has a coiled spring This is easy 
enough to see, but some forms of 
energy are not so obvious 
A charged electric battery can 
do work by driving a motor, and 
so has more energy than a dis- 
charged battery A hot body, such 
as a fire, has energy, for it can be 
made to drive an engine Petrol 
has energy, so has dynamite, so 
has a loaf of bread, for it can be 
used to work the motor of Man’s 
body These last three have 
chemical energy in some form 
energy wtuch is given out when the 
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subslanci; js changed iMO some* 
UiiDg else Light has energy 
(radiant energy) — for if you con- 
centrate ti by a burning glass it wH 
give heat, which we have seen to 
be energy 

Everything in the World, indeed, 
has sonjc energy, for everything t$ 
warm Some things do not feel 
warm, but everything could be 
colder than it is and so could 
ibeoreticaUy givt up its heat to an 
engine colder than itself and do 
work. This, however, is not useful 
energy The quantity of heat lo 
the sea, for instance, is stupendous 
but we cannot use it, drst because 
heat will fictw only to somethmg 
colder and we have no thtcis colder, 
and secondly, because, even if we 
had, our engines are ooi capable of 
KUikiQS use of small temperature 
dilferences But the hear energy 
of matter is practically negligible 
compared with its internal energy 
We all know today, that every bit 
of matter contains unthmkably 
gigantic stores of energy locked 
witluaitsaioms ifwvcoulduseand 
control this there would be no 
limit to the material progress of 
Man But we can only release some 
of the energy from one or two 
rather rare kinds of atom and we 
cannot yet forecast how much 
energy they will be able to give us, 
or how Ions the supplies of ihcm 
will last 

So, for our parposa, eoergy 
means useful energy — and that is 
hfin’s chief matenaf need VWicn 
he buys coal, wood, electnaiy gas, 
oil, petrol, be is buying energy — and 
the same is ime when he buys bread 
and butter and beef For ail of 
these he buys m order to turn them 
into heat of work or both 

Now sU these different forms of 
energy can be changed inlo one 


another, according to an exact 
tariff 80 much heat will give so 
much work, so much work w-fll 
give so much electnaty, so much 
cfectncscy so much hght , and there 
ate no losses on the balance sheet. 

Usefol Enercy 

We often cannot completely 
transform (he energy we buy to the 
kind we want, but none is ever lost, 
for It reappears m some rliBerent 
form. Thus we buy elcetnaty to 
put through a lamp (o give us ; 
unfortunately, orJy 3 per cent of 
us energy afTC^srs as light, but the 
mnaming 97 per cent appears as 
heat Twtaiyperecntoflheenergy 
of petrol IS turned into the power 
that drives the cai 'ITjc other SO 
per cem appears as the hnt of (he 
engine, the exhaust, the beanngs, 
etc The tragedy of Man's use of 
energy is the way in w hich all of 
itbecomesdissjpaiedintolow grade 
beat cflcf©’, w&ch ts of do further 
use 

Consider the way in which the 
coersy of ihe light from the electric 
lamp by which you may be rradmg 
came into being. Three hundred 
rculhoQ yean ago the Sun, as now, 
was comumally mnuos its heal 
eneriy lato radiant energy 
wluch travelled to the Earth The 
green plants m anaeni forests 
turned this into chettucal energy, by 
the aid of which they turned air and 
moistursiRto their stems and leaves. 
These plants became fossilized and 
fortned coal. The coal was dug up 
and burned m the furnace of a 
steam-engine, and its cheimcal 
energy was changed to heat energy 
The sttam-cnginc turned this mto 
the kinetic energy of the rotating 
shaft which drove a dynamo This 
birtwd the kinetic energy into 
dectncal ttwrgy, which m tic 
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lilament lamp became heat energy 
and light energy 

In every one of those six trans- 
formations from the Sun’s light to 
the lamp’s light a proportion of 
energy was wasted in heating the 
air or surrounding bodies, and last 
of all the light itself fell on the walls 
of the room, the book you are 
reading and so forth, and it warmed 
them, too Thus it has all changed 
into low grade useless heat 

The Sun’s Energy 
All our civilization and indeed 
our very life depends upon energy, 
and all energy has come and still 
comes from the Sun The Suns 
energy comes from the building up 
of hydrogen atoms into heavier 
atoms in its incredibly hot intenor 
But the Sun’s energy is travelLng. 
age after age, into space at the 
rate of 1,700 horse-power per 
square foot of its surface, and what 
ever may be the source of that 
energy, it cannot be inexhaustible, 
because energy cannot be made out 
of nothing TTie Sun and every star 
must some day cease to radiate, and 
the Universe settle down to a 
• heat death ’ in which there is no 
other energy than the uniform faint 
beat of the nearly cold suns and 
worlds Or so, at least, it seems to 
us, when we presume from three 
centuries of science to predict what 
may happen millions of millions 
of years from now 
We have seen that, as far as 
we can tell, matter can be changed 
into energy in the incredibly hot 
furnace of the Sun s mtenor, and 
this transformation has been estab- 
lished by electrical experiments in 
the laboratory But we may say 
that the sum total of matter and 
energy taken together, is never 
altered and that as far as we can 


see, the grand principle of the 
Umverse is conservation Nothing 
comes from nothing, all thmgs 
change, but neither matter nor 
energy is destroyed The scientist 
has found this to be so universal 
a rule, that he never interests him- 
self m perpetual motion machines 
Anything that professes to produce 
a perpetual stream of energy with- 
out transfoimmg something into it 
is so entirely contrary to the whole 
of science that he wiU not bother 
to investigate it Furthermore, 
matter is not changed into energy 
nor energy into matter m any of 
the ordinary operations of nature 
Thus, for all practical purposes we 
may consider that the sum total of 
matter and the sum total of energy 
remain almost unchanged under 
the conditions that, at present, 
obtain upon this Earth 

What M Matter? 

So the scientist’s world consists 
of matter, which has mass (or 
weight) acted upon by energy (that 
which can set matter in motion) 
So It behoves us now to look a little 
more closely at what matter and 
energy arc thought to be 

Matter, in all its various forms — 
air, water, iron, cheese, pickles, 
gold and cow-dung — ^what can we 
say that is true of all of these'’ 
We have already said two things 
that they lake up space (so that 
where one piece of matter is, 
another cannot be at the same time) 
and that energy is needed to set 
them moving But that is to say 
no more than the savage knows — 
though he may not be able to 
express it The scientist can say 
more than this, for he can say that 
all these are made up of an enor- 
mous number of very small separate 
particles, which exert upon one 
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another forces of attraction and 
repulsion 

First, however, let us consider a 
few reasons for thinkinB that 
matter n trade vp of separate liiUc 
bits, and u not continuous as it 
seems to be There are some very 
consincing demonstrations that 
show us the effeas of these separate 
bits but for the moment w^e will 
think of rtasons that can be under- 
stood by those who know bttle or 
no science — many of which reasons 
were considered tw o thousand 
years ago by the Greeks who seem 
to hate been the original inventors 
of the idea of atoms 
Es'eryone knows that matter can 
be nused— that sugar and water 
make a liquid tn which boch sugar 
and w-ater exist as such and can be 
recoN’cred and la which they are so 
iniunately rruxed that even ttw 
timest portion of the hquid contains 
both sugar and water So with 
solids— every tiniest fragment of a 
penny contains both copper and 
tm so w«h Eases— every portion 
of the air, however small, conuins 
both oxygen and mtroeen 

I*art>cl«s of Matter 
Now if water is a commuous 
substance with no spaces or inter 
stices how could sugar peoetrate 
into It*’ But if sugar and water are 
made up of separate particles they 
can obMousJy be mixed just as 
wheat can be mixed with maize, or 
soot with flour Again, an matter 
can to Some extent be compressed 
mta a sraaltet spice ot CKpaMed 
into a greater, gases very greatly 
solids and liquids s%ry little, but all 
to some extent It is ^td to i»ctuie 
a continuous substance as being 
expanded or compressed, but if 
matter 13 made up of particles, ttie 
spaces between them afford a ready 


explanation of this coDiraction or 
ctpansion. 

But there must clearly be some* 
thing about matter besides particles 
and empty space, because when we 
try to compress water, although it 
yields It does so only when very 
great pressure is applied, so miKh 
so that the greatest pressures that 
enpneenng car produce are not 
sufficient to squeeze a quart of 
water into a pint pot So evidently 
somethmg resists an attempt to 
bnng atoms together, and we sup- 
pose that when they arc brought 
near they repel other with 
great fores On the other band, 
when you fill a tumbler with water 
It does not instantly disperse itself 
to etrry dirwtwn so clearty the 
Pamelas must not only repel each 
otherwben they are for^ together, 
but also attract each other 

Do Particles More* 

Matter in general, then, a 
thought of as made of particles that 
attract each other at ^stances not 
much greater than ihcir own dia- 
meter, but which repel each other 
when brousht \eO' close Do there 
partKjes move"* Here again science 
answers yes. They arc always 
moving the motion js what we call 
heat and would only cease at the 
complete cold of the absolute zero, 
which has never yet been attamed. 
How do we know they move’r In a 
room, the air of Which ts perfectly 
sUU uncork an ammonia bottle. 
The gas is very soon smell m every 
cottsM, xhe taRmtswii ^ar.'/c’ics 
must be moving to find their way 
there Or, more convincmcly, drop 
a little pool of ted mfc on the surface 
of a bit of clear jelly In a day the 
red dje from the Ink will enter half 
an inch or so into the jelly There 
arc no currents in the jelly to carry 
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the particles, so it is evident that 
they travel through it by their own 
motion 

The particles of solids merely 
vibrate and do not wander about, 
as we may see from the fact that 
impr^sions of fem-leavcs in coal 
have not begun to lose their form 
in 100 million years The particles 
of bquids and gases, on the other 
hand, continually wander from 
one part to another, travelling with 
the speed of bullets and collid* 
ing with each other millions of 
tunes a second So the scientist’s 
view of matter is of countless tiny 
particles which attratt each other 
as a whole but whidi never can be 
forced into contact because their 
outward parts repel each other so 
strongly The reason for this 
appears on page 32 These particles 
are m motion, and so have 
energy, and that energy of motion 
we identify with heat But there is 
always another question to ask, and 
so we find ourselves uiqumng what 
these particles are and what is this 
energy which they possess 

Molecules and Atoms 
Saence has shown that there are 
a large but Umited number of pure 
substances by which we mean 
kinds of stuff that have no other 
kind of stuff muted with them 
Toffee is not a pure substance, for 
It IS a mix-up of any quantities of 
buUer and sugar you may choose, 
or be able to use, but sugar is a 
pure substance for it is all made of 
su^r and nothing else So again 
copper IS a pure substance, but 
brass is not, being a mixture of 
copper and zinc So when the 
chemist has sorted out all the 
mixtures in the world into these 
pure substances he finds himself 
with about half a million different 


kmds of stuff Sugar, coppei 
sulphate, quartz, salt, gold, aspirin, 
Epsom salt, naphthalene, alcohol, 
are pure substances, but strawberry 
jam, brass, glass, grarute, wood 
are not 

Now one of the chemist’s mam 
jobs IS to find out what things are 
made of He finds that each of these 
mixtures is made of several pure 
substances, and that each of these 
pure substances is made up of 
countless millions of rmnute par* 
tides all exactly alike m any one 
substance, but different from those 
of any other substance He calls 
these particles molecules He has 
discovered by ingenious detective 
worls which has continued for a 
hund^ and fiAy years, that the 
particles of each of these half- 
milbon pure substances are made 
out of cpmbinations of particles of 
two or more of the ninety substances 
be calls chemical elements 

Thus the particles of sugar and 
starch and glucose and aspirin and 
al^hol and carboLc acid and cellu* 
lose and ntne aad (and perhaps 
100,000 other pure substances), are 
all made out of different combin- 
ations of the particles of the three 
elements carton, hydrogen, and 
oxygen (Fig 5) 

The nuiety elements are each 
made up of one kind of particle, 
called an atom, and the particles of 
all other substances are made out of 
these It is the chemist s job to find 
out what atoms form the molecule 
of a compound, and discover how 
they are arranged So after many 
years of research he can show us the 
difference between the make-up of 
aspinn and alcohol and cartohe 
aad by Fig 5, which shows how 
the atoms of the elements carbon, 
hydrogen and oxygen — here magni- 
fied 100 million tunes — are grouped 
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r»g 5 M«fe/x of oarbon, oxygtn and hydrogen atoms, about 100 million 
limes ‘arger than thtir actual site Above are combhathns of these atoms 
““AjeA form maleeules of corbohe add, aspirin and alcohol, respeelhely 


into their smallest particles their 
molecules, of these substances 
Atoms of course are not little 
solid balls, as drawn here but each 
atom does consist of a spherical 
terntory into which no other atom 
can enter So although atoms are 
very complicated mechanisms, with 
no dehnite shape or surface, we do 
not commit any error m rcprescni- 
mg the manner in which they arc 
grouped by drawings or models 
composed of liiife spheres 
The maleeules into which these 
atoms are ^uped, are strong htHc 
structures which are not easily 
forced out of shape They attract 
each other fairly strongly but can 
be separated, which of course we 
do to aspinn when we break up a 
tablet, or to alcohol when we mw 
a whisky and soda But it rs by no 
means so easy to separate the parts 
of the molecules themselves Heat 
will often do it tf you put a bit of 
sugar on a hot stove so that it turns 
black and steams and smokes and 


smells, the sugar maleeules arc 
broken up into carbon and steam 
and vanous highly odorous 
Sometimes a shock will do tt* as 
with T N T or nitro glycerine. 

Molecules can be fkirly easily 
broken up into smaller molecules or 
into atoms, but the atoms them* 
selves are totally unaffected Only 
two kinds of atom, the 235 “isotope” 
of uranium and that of the arti- 
ficially made clement of plutonium 
can at present be broken up by 
Man on the large scale, and this 
with the terrible effect seen in the 
atomic bomb 

We picture matter as made not 
merely of particles in motion, but 
particles built up of regular struc- 
tures of atoms each a storehouse of 
energy, locked from Man's grasp 

Energy 

So much then for matter The 
other fonn of existence that science 
recognizes is energy Energy i* 
possessed by matter m motion. 
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e:itemal motion as of the flying 
bullet, or intemal motion as of the 
red hot poker, it is also possessed 
by matter wluch has powers of 
attraction not yet satisfied, as of the 
clock weight for the Earth or the 
magnet for iron, and many other 
examples which arc too numerous 
to mention 

But IS there anything m the world 
which saence studies that cannot be 
considered as matter, either in 
motion or exerting attraction‘s 
Obviously, for there is light, and 
all those phenomena that we group 
together and know as radiation 

How EDersy TrareU 

There are a number of instances 
in which energy, the power of doing 
work, travels unaccompanied by 
what we normally call matter 
Light can do work, concentrate it 
with a burning glass and let it fall 
on a black substance and it will 
produce heat^and heat is capable 
of doing work. So light must be 
energy We shall have more to say 
of It, but for the present we may 
note that X rays, ultra violet rays, 
light, infra red rays and radio 
waves, all that we call radiation, are 
allformsofenergy They all behave 
as waves , thus two rays of light can 
give darkness — no Lght — as two 
sets of waves can cancel each other 
if the peaks of one fall into the 
troughs of the other They cannot 
be natter in the ordmary sense, 
because two bits of matter cannot 
canc^ out, iurt'nennore, ah lands 
of known matter have mass and 
therefore weight, and we cannot 
discover any mcrease of weight 
when light is absorbed, thus when 
sunlight falls on a blackened sheet 
of metal it does not make it heavier 
So radiation consists of waves, 
but what is It, you may ask, that 
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IS waving? We can understand 
waves in water or air, but light can 
travel through the most perfea 
vacuum we know of, the spaces 
between the stars Here is an un- 
solved problem At one time, 
physuasts thought that all the spaces, 
between matter were filled with a 
jelly hkc ether, and light was the 
wobble of the jcUy But smee we 
have understood Lght to be an 
altcmatton of pulses of magnetism 
and clectncity (page 55), we have 
had to give up theorizing about the 
ether, and all we say of light now 
IS that It IS a stream of waves, and 
that we find no need to ask wluit 
they are waves in 

Light and all other kinds of 
radiation, like matter, seem to be 
divided into particles As you can- 
not have less iron than one atom, 
you cannot get less light than one 
quantum, a very small amount 
■Tbe shorter the wavelength the 
bigger the quantum If the wave- 
kogth could be short enough, one 
single quantum could have all the 
energy of the Universe so, some 
have thought, the Umverse began 

So, finally, tbe saentist’s world 
consists of molecules and atoms and 
quanta of radiation — bits of matter 
and bits of energy — ^in a myslenous 
space which is not filled with any 
thing in tbe usual sense, but which 
IS capable of transmitting forces 

Space and Force 

All this IS very odd This spaco 
seems to be nothing, but it can be 
a medium of force A magnet 
attracts iron, and the Earth attracts, 
the Moon, through empty space, 
Lght is some affection of this space, 
the particles of which tbe atoms are 
made (electrons and protons), seem 
to be no more than space in a state 
of strain We do not understand 
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this Einstein descnbes forces m 
terms or curvature of space time, 
and the whoJe World, matter, 
force, radranon, can be thought of 
as a tortuously curved spact-iimc 
Yet this tells us no more about 
what things arc. It s«ms that, 
fundamcnialljr, all things are one 
Ihmg but we cannot describe that 
one, because naturally we can have 
no tetms tn which to describe « 
So, ftnaEly then, we need not think 
of the Universe as particles of 
matter interspersed through empty 
spaces, but as a vast extent of space* 
time cur lously curved and contorted 
so as to bring about the appesnujoe 
of matter and radiation os we 
kaow {(. 

Leaving aside space-time, the one 
and universal thing, we find our 
complicated world is made up of a 
very great number of very simple 
things Coming from the complex 
to the aimple we reduced all radia- 
tion to separate quanta and all 
matter to atoms, but we can reduce 
these atoms funher still Science 
has managed to deduce what atoms 
are made of, and it turns out that 
al) the atoms of all the ninety 
elements — all the known kmds of 
atoms in the Universe — are made 
up of only three kinds of particles 
protoru, neutrons and cfectroos 

Ultimate Particles 

There are actually sot lands of 
ultimate particles, but only these 
three exist permanently in matter 
The electron is light in mass and 
has a strong negative charge , the 
proton ts heavy and has a strong 
positive charge, the aeutron has no 
charge and has the same mass as 
the proton These are the stuff of 
which all matter u made The 
simplest atom, that of hydrogen, is 
made of one proton and one 
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Fig. 6. Nucleus surrounded by a 
cloud of electrons tn a typical atotn 

electron The most complicated of 
the natural atoms, that of uranium, 
has 92 protons, I4d neutrons and 
92 electrons, Plutonium, arlificislty 
made for the atomic bomb, has 94 
electrons and 94 protons in its 
atom Protons and neutrons are 
about t,800 times as heavy as 
electrons, and these protons and 
neutrons are alt contained m a 
minute but heavy nucleus, which 
remains at its centre, while the light 
electrons form a bulky cloud 
around tt Thus the typical atom 
may be shown as m Fig 6 

The electron cloud ts rtegatively 
charged, and since negative elec* 
tnaty repels negative eJectnafy. the 
ouuides of atoms being al! negative, 
repel each other At the centre is 
the nucleus, minute compared with 
the atom (so small in faa. that rf 
the atom of Fjg 6 were drawn to 
scale, we could hardly see it), yet 
this tnmuic nucleus, in a space 
bebeved to be no bigger than one 
cleetron, contains the whole mass 
and positive charge of some dozens 
of protons 

We can scarcely fona any notion 
of what this minute interior of 
the nucleus is like when nuclei 
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start exploding, cities are blasted 
out of existence 

Rougbly speaking, we may say 
that It IS the outer cloud of electrons 
and Its arrangement that gives the 
ordinary kmds of matter their 
properties Thus copper is rcd- 
brown, and is corrod^ by nitric 
acid and forms a blue sulphate and 
conducts electricity, all because the 
electrons m its outer cloud have a 
certain pattern, this cloud is the 
only part of the atom that comes m 
contact with the outer world, so it 
is the means by which we know 
copper The nucleus of the copper 
atom, on the other hand, gives the 
copper Its weight, and binds the 
electrons into the outer cloud and 
so makes them distribute them* 
selves into the pattern that makes 
copper what it is 

The Size of the Atom 

We have already given the idea 
that molecules and atoms and the 
ultunate particles are very small, 
but It IS not easy for us to picture 
just how small they are Let us start 
with atoms The dUferent atoms do 
not vary very much in size, and we 
may take the oxygen atom as a fair 
sample Its diameter is rather less 
thanahundred millionth ofan inch 
If all the people m the World could 
somehow count the atoms in the 
tiniest speck of matter you can see, 
for eight hours a day at the rate of 
four atoms a second, they would get 
through thavc task m nine months 
It IS not really possible to picture 
anythmg so small, but the b«t idea 
can perhaps be gamed by saying 
that if a postage stamp were 
magnified to the size of the United 
States, the atoms of which it » 
composed would look about as big 
as golf balls 

Molecules are made up of many 
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atoms, and some contam three or 
four thousand of them Thus, the 
molecules of a simple substance 
such as water, are scarcely bigger 
than the atoms we have mentioned, 
white the molecules of some com* 
plicated compounds found in animal 
tissues are not very far off the range 
of visibility of the most powerful 
microscopes 

Electrons and protons are far 
smaller than atoms, and nobody 
knows quite how small they are 
But even if our model of a postage 
stamp with the atoms and electrons 
and protons in it could be made so 
large that it would cover the whole 
world, the electrons and protons 
m the atom would still be far too 
small to be visible, except perhaps 
as specks Lke motes u) a sunbeam 
That men have leamt so much 
about these utterly minute particles 
IS a Vivid commentary upon the 
power of modem science We can, 
m fact, make a precise map of a 
molecule ten thousand tunes smaller 
than the smallest thing the micro* 
scope can show us The layman 
may be tempted to wonder if 
scientists really do know all these 
things about atoms they can never 
hope to see The answer is 
Hiroshima 

The study of molecules, atoms, 
protons and electrons, is generally 
considered to be a part of physics, 
but the study of the different kinds 
of matter that are made up of these 
atoms and. molecules vs cocswiete'd 
as being the task of the chemist 

The Chemical Elements 

Molecules, atoms, electrons, pro- 
tons and neutrons are intensely 
interesting, because they are the 
simplest constituents of the Universe 
and because it is possible to explain 
such a great number of different 
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phcftomenaintcrmsofthem Th^ 
are, indeed the fouDdation and the 
deepest cause that saence has jtt 
diswvered of all (he happenings of 
the V isible world 

The actual practical observation 
and expenment, and still fftore the 
industrial application of satnee 
does not concern itself directly with 
sin^e molecules or atoms but with 
ordinal' matter m visible and 
v.eighable ouaniities that is to say 
not with single atoms but with 
quadnlhons of atoms at once 
The outward expression then of 
the fact that there are atoms of 
ninety two different patterns with 
one» (WO three four and up to 
ninety four electrons in the outer 
cloud Ls that there are ninety two 
diiTerentkindsofmatter Thereare 
ninety two diRcrent kinds of matter 
which contain no other kind of 
matter but out of which all the 
Others can be made and these ore 
called chemical elements Some of 
them are very familiar, such as (he 
oxygen and nitrogen of the air we 
breathe the carbon that makes up 
charcoal and coke and the vanous 
common metals gold and sdm 
iron copper lead nnd eo forth 
Other elemenu though very com 
mon are only met with in their 
compounds There are countless 
iTuUions of tons of sodum and 


chlotme in the salt of the sea but 
most of us have not seen cither of 
them (except perhaps in a school 
laboratory) because thej cannot 
esust unchanged in presenos of aur 
Of water, but combine ivith them 
and make vanous compounds. 

Periodic Table 

The Table on Hus page lists the 
chemical elements arranged accord 
mg to what is called the Period c 
Table The elements are arranged 
according to the wei^ts of their 
atoms (or better accord ng to the 
number of cfcdrons m Iheir atoms) 
and the result ts that they fail into 
vertical groups, the members of 
which have ihc same pattern of 
atom and so are similar m ihcir 
chemica) behaviour 

There are two great ebsse* of 
clements~-metals aod non metals. 

We all of us have some idea of what 
tt meant by a nwtal AHthemeUls 
have that port eular shine which we 
know On silver or steel or brass, 
and which » qwte diflcrent from 
the shine on glass or crystal or 
polished Slone. They all conduct 
eJectnaty well most of them sre 
rather dense and require a high 
temperature to melt them But we 
value metals chiefly because they 
are hard, strong and tough Being 
hard they will stand a good deal of 
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rough usage without losing their 
sbape^beingsfrong they will support 
heavy weights, and being tough they 
will bend or dent without breaking 
These qualities make them supreme 
for engineenng work Steel is the 
hardest of the common metab 
and the strongest, copper is the 
toughest 

Not all metals have these quali- 
ties Lead can be cut With a toife, 
a stick of sodium as thick as a 
candle requires no very strong arm 
to pull It asunder , antimony can be 
splintered by a fall on a stone floor 

Only a few of the seventy-two 
metals are used to any extent lO 
industry most of them have some 
good quality that others have not, 
but in many cases this is neutralized 
by the ranty of their ores, or the 
difficulty of smelting them, or (he 
fact that they are easily corroded by 
air and moisture Thus, of the 
fifteen metals of Groups 1, 11 and 
in (below) only three— b^lUum 
and magnesium and alumiruum — 
are of much use their merits are 
slrengih and lightness, and they are 
used alone or as alloys for aircraft 
parts, etc. in Group IV tin and 
lead are both useful, because they 
melt very easily and resist the action 
of water and weak acids Tin is 
non poisonous and so can be used 
to Coat steel plates to make what 
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we call “tins” , lead is very poison- 
ous and so must not come mto 
contact with foodstuffs, but its 
flexibility makes it invaluable for 
pipes and roofing Antimony is 
useful for making castings (as m 
type metal), because it expands as 
it solidifies from the molten state 
and so fills the mould excellently 
In Groups lU^, IVa and Ya 
are twenty-six metals mostly rare 
or difficult to make, none of which 
has found much use, but chromium, 
molybdenum and tungsten and 
manganese in the next groups, when 
mixed with steel make it very strong 
and tough Uranium the last of 
Group VIa, is one of the known 
sources of atomic energy, and has. 
in fact, been used for that purpose 
In Group VllI is iron, the metal 
of supreme importance TTic indust- 
rial achievement of Man hangs upon 
the use of iron and steel, and it 
likewise seems to be one of the chief 
materials of the Universe When 
meteorites from outer space arrive 
on this Earth, they are usually found 
to be mamJy composed of iron 
Moreover, the whole Earth itself is 
five and a half times as heavy as an 
equal globe of water, whereas its 
crust IS only about two and a half 
tunes as heavy so it is concluded 
that the deep inicnor of the Earth is 
mostly made of iron, which is seven 
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1 Polonium (84) 
1 Uranium (92) , 

Fluonne(9); 
Oilorinc(17) 
MaBBafiese(25}, 
Bromine (35) 
Masunum(43)l 
Iodine (53)' 
Rhenium (75) 1 

~{35) 

Neptunium (93) 

Iron (26) 
Ctobalt(27) 
NKkel(28) 
Ruthenium (44) 

, Rhodiutn(4Sl 
] Palladium (4d) 

1 Osmium{76) 
Indium (77) 
Platinum (78) 
Plutonium (94) 
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and a half times as heavy as water. 
Some of the other metals of this 
group, such as cobalt and n{c}cel»arc 
used to improve steel Platinum in 
this group and gold to Group Is are 
remarkable as being the metals 
unaffected by air, water and acids; 
this makes th^ valuable for 
jewellery, for dentures and for all 
manner of scienttfie msmimeiiK 
that must not conode They are 
tare, but since no other metal i^res 
their qualities, they are won from 
the earth m considerable quantities 
Copper IS Very useful , it is eatremely 
tou^, and a very good conductor 
of efecirmty Alloyed with tin. it 
gives broruc, nearly as strong as 
steel and far tourer, and with 
zinc g;ives brass, which has a beauti* 
All colour and can be worked 
perfectly on the Jalbe 

Finally, there is mercury, that 
straoge liquid metal which ilnds 
many uses in scientidc Laboratones 
and instruments, especially in boro* 
meters and thermometers, but 
which has very limited uses else* 
where 

Tlwnon metallicelemenisareRot 
on the whole so familiar, because 
very few of them are consaously 
used in daily life. They arc not 
bright, lustrous materials like the 
metals Mai^ are gases, and the 
others are somewhat uadistin* 
guished-looking earthy substances. 


o - c - o 



CO 


Fig. 7. Models ihe molecules of 
wier (H^O), carbon dioxide fCOJ 
and carbon monoxide (CO) 


Among the gases is hydrogen, which 
w« meet with m balloons about 
half of coal gzs js hydrogen. 
Oxygen, which forms one fifth of 
(be air, is the source of animal life 
and the supporter of cotnbustKWi 
without which no Arc could bum. 
The pure gas ts used by acetylene 
welders and by the givers of 
anaesthetics Four-fifths of the air 
IS mliogen which chemical works 
now nuke into fertilizers Sulphur 
has manifold uses — m fungicides, 
fireworks and the chenucal rrades; 
phosphorus in rcatches and the 
incendiary bomb. Chlorine, fonn* 
criy used as a poison gas, is today a 
bleaching agent and a usefid dis* 
mfecunt. and ts important m the 
cbemicaltrades Iodine has familiar 
medical uses Carbon is the most 
fajniliarofthesoh>meial5 ItcxuU 
in the air as carbon dioxide (see 
Fig 7) plants decompose this and 
use the carbon in their tissues 
Plants fossilized gi\e coal, which 
we nuke into coke* chart^ they 
give charcoal— and so all the carbon 
wc hate (except that pure and 
beautiful crystal, the diamond) has 
been woo from the air by plants 

OKKUcnl Conbiaatjon 
Such arc the chemical elements 
important enough but tery few and 
simple compared with the hundreds 
of thousands of pure subsunces 
known to Man All that vast 
number are built up of molecules 
pul together from atoms of a few 
(rarely more than five or su) of the 
ninety three possible kinds 
Elements usually consist not of 
single atoms but of atoms of the 
e)en%nts linked together m pairs 
(or even fours or eights) So we may 
depKt the gases, oxygen and 
hydrogen, as m Fig 8 
Now if oxygen and hydrogen gas 
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Fjg S. Models of the elements of 
oxygen and hydrogen, and (aboie) 
molecules of vtoter (MxO) 


are mixed and then set alight, there 
IS a violent explosion, and if the 
\essel IS not shattered, there 
remains in it steam (see Fig 8) 
which condenses to water*drops 
Hie atoms have rearranged them 
selves, so that two hydrogen atoms 
are attached to each oxygen atom 
m fact, they have formed molecules 
of water (see Fig 9) This is a 
typical chemical combination, and 
we note that — 

(1) A new pure substance has been 
formed which was not there 
before, and 

(2) There is an energy<hange — 
in this case the production of 
a great deal of heat 

This IS true of all chemical 
changes Thus when iron rusts, 
when a candle bums when milk 
goes sour, when a man digests his 
food — m every case some substance 
or substances are changed into 
other and quite different substance 
or substances, and energy is given 
mft or a’esofoed— the si^^nces 
becoming hotter (or sometimes 
cooler) 

Sometimes two or more sub- 
stances combine to form one as 
when hydrogen and oxygen form 
water sometimes one decomposes 
into several as when tniutrotoluene 
(TNT) breaks up into carbon 
dioxide, carbon monoxide, oxides 


of nitrogen, etc , but these are just 
vaneties of chemical change 
Now this change of material is 
particularly noticeable in hiding 
things In a dead world like the 
Moon there is probably no chemical 
change Everything that wiU corrv- 
bine or decompose has already 
combined or decomposed, and the 
blazing sunlight beats endlessly on 
bare rock But on Eanh we find 
chemical changes ceaselessly going 
on in living things, whose special 
feature is that they use energy 
to make complex chemical com- 
pounds The plant starts the ball 
rolling The green parts of the 
plant capture the Iight-cncrgy from 
the Sun and — no one knows how — 
use It to turn carbon dioxide from 
the air and water, and nitrates from 
the sod, into the starch and sugar 
and cellulose and proteins that 
make up its tissues These plant 
tissues are then a store of chemical 



Fig 9. How one oxygen molecule 
and one hydrogen molecule combine 
and form two molecules of water 
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energj for afl oJher forms of life 
Animals cat them and bum the 
products tn their tissues to keep 
themselves warm, they use them 
as fuel to provide their «ne^ oT 
movement, and as raw matena! to 
make the complex chemicals Jft 
their tissues 

Lookme at the living world from 
the point of vww of energy the 
plant IS the transformer of radiant 
energy from the Sun iMo the 
chenucal energy of organic com 
pounds, while animals are the 
transformersof theehemicaf enera’ 
of plants into their energy of 
motion and heat 

All the energy of combustion that 
IS used m furnaces and power 
stations ultunately comes from 
green plants The Sun $ energy 
forrrted plant tissues Plants formed 
coal* (hey fed the sea creatures 
which are thought to be the origin 
of oil Our industrial civiluation IS 
largely the product of the fomser 
activity of dead plants Nearly alt 
the chenticafs we make are made 1^ 
ihc use of this energy, though some 
are made through electrical energy 
generated by the power of water 
raised to the hilltops by the Sun 
Every scrap of energy and every 
particle of matter has come from 
(he Sun. and plants are (he chief 
trap for its energy 

Chemical Cnergr 

Now chemical energy whi^ 
appears as heat in a chemical 
change is Man s source of power 
and chief msirumeni The ancient 
plants used sun-cnergy to take 
carbon from the carbon dioxide m 
the air, and so made coal Coal can 
be turned back to carbon diotude 
and so release this energy to dnve 
trams, heat gas-stoves, generate 
cltfctricity, make chemicals and so 


forth Where does the energy of 
the exploding bomb come from? 
From the chemical energy of the 
coal, and that of the clcccricity 
(generated from coal) that was used 
tomakeit Thcexplosionismfact 
concentrated sunlight And the 
atomic bomb"’ Just the same It 
was in the interior of the Sun, 
perhaps three thousand million 
yeara ago that (he intense con* 
cemration of radiant energy — 
perhaps at a temperature of 
40.000,000 deg C—locked up the 
energy in the nucleus of Ihc 
uranium atom We do no more 
than unlock it 

So all (he varied changes of the 
siulTs that make up the living world 
of the Earth’s surface are done by 
the Sun’s energy, degrading itself 
into low grade heal Tlie ray is 
trapped by the plant some part of 
It is turned into chemical energy, 
some part merely warms the plant 
The animal cats the plant Some 
of that chemical energy warms the 
animal some is turned into motion, 
the motion overcomes friction and 
so IS transformed alsb to heat Ail 
the radiation of the Sun ends up as 
useless low-grade beat, but we 
borrow it on ns way down and by 
Its aid we carry on our lives 

What, exactly, happens m a 
chenucal combination when, let us 
say, hydrogen and oxygen form 
waiert If the atoms merely stuck 
together we should hardly expect 
so much energy to be set free and 
actually there is quitea considerable 
disturbance m the electron-cloud 
around the atoms The electrons 
of the hydrogen atoms enter into 
the structure of the oxygen atoms, 
and the oxygen atoms’ electrons 
into the hydrogen atoms’ structure 
so that the atoms in water arc not 
merely side fcyside but sotospeak. 
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grafted one into the other The 
whole structure becomes more con>- 
paci, the electrons come nearer lo 
the nucleus, and so give out some 
oftheirenergyasheat Ifwerequire 
to separate these atoms, to turn 
water back to hydrogen and oxygen 
we have to put all that energy back 
again, so it could never be profitable 
to turn water into hydrogen and 
oxygen and bum these for energy 

Chemical Compounds 
We have thought of the com 
binatjon of chemical clemctils from 
the pomt of view of the energy it 
produces or requires but wc can 
also look on it from the point of 
view of the new substances it 
makes There are about half a 
million of these known to saence, 
so It u not very easy to make a 
bnef summary of the difierent 
classes of chemical compounds 
The usual division is mto — 

( 1 ) Inorgamc compounds, which 
are made up of elements other 
than carbon, 

(2) Organic compounds, which arc 
compounds of the element 
carbon, 

and the first class, inorganic 
compounds, is conveoieatly divided 
into (0 compounds of metals, 
(u) compounds of non metab 
Generally speaking metals do not 
combine very firmly or easily with 
each other, but non metab combine 
with metals and with each other 

Compounds of Metals 
Metals fau-ly easily enter mlo 
chemical combination, as may be 
seen from the fact that no metal, 
except gold and platmum, remains 
long without tarmsh or rust AU 
except these combine with the 
oxygen in the an when they are hot 
It IS the praise of gold that it 
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withstands the fire but m truth we 
should say that it withstands the 
air Water and air together corrode 
most metals to oxides, and carbon 
dioxide turns many of these into 
carbonates, whJe sulphur turns 
them into sulphides, or, together 
with oxygen into sulphates. So 
whether there are or crer were free 
metals in the deeper parts of the 
Earth, they are now transformed 
iQlo carbonates or sulphides or 
sulphates and other compounds, 
and this is how we find them today 

Generally speaking, the crust of 
the Earth and the mmerab found 
therein are compounds of metab 
Salt is a compound of the metal 
sodium with the oon'inetal chlonne ; 
limestone is a compound of the 
metal calcium with the non metab 
carbon and oxygen, granite is a 
mixture of compounds of iron and 
potassium and magnesium and 
aluminium with silicon and oxygen. 

The most interesting and valuable 
compounds of metab are the class 
knoivD as salts, being named after 
common salt, the best known of 
them. A salt is derived from an 
acid (which IS a compound of 
hydrogen with, usually, a non metal 
and more or less oxygen) by putting 
atoms of a metal in place of atoms 
of hydrogen Thus, sulphuric acid 
is a compound of hydrogen, sulphur 
and oxygen, and its chemical 
formula is written as H tS 04 , copper 
sulphate is a salt of copper and 
sulphuric acid, made by putting a 
copper atom m place of the hydro- 
gen atoms Its formula is CUSO 4 
where Cu stands for a copper atom 
It IS possible to make a sulphate of 
this kind from almost any metal, 
usuaUy (with sodium or potassium 
this is extremely dangerous) by 
simply puttmg the metal m the 
aad. and, if necessary, heating it. 
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Sodium sulphate is Glauber’s taH, 
calcium sulphate « plaster of pans, 
magnesium sulphate is Epsom salt, 
iron sulphate is "green ««no! * or 
copperas These salts ha\e a great 
number of mdustnal uses in phann- 
acy, dyeing, tanning, metallurgy — 
and indeed, almost evtry tndustty 
uses some of them They are a '.'ery 
distinctive set of bodies They 
usually look «ry much like common 
salt, but many ofthemare coloured 
They form good crystals and arc 
generally soluble in v.'ater 

From the chemist’s point of view 
their charactenslie is that ihcir 
solutions conduct electricity and are 
spill up or electrolysed by it. 
Thus, when an clectnc current 
passes throu^ a solution of com* 
man salt, causue soda and chlorine 
appear around the terminals that 
enter the water, and this is one of 
the wuya m which caustic soda, the 
foundation of (he soap industry, is 
made, also, when a solutioo 
of copper sulphate b treated m this 
way meialltc copper deposits on one 
terminal, the cathode, while suh 
phunc acid appears at the other, 
the anode This behaviour is 
charact-enstic of aads, alkalis and 
salts, and of nothing else (iT, for 
example, an attempt is made to 
pass an clectnc current through a 
solution of sugar, the solution 
scarcely conducts any electricity and 
the sugar is quite unaffected) The 
atoms in these salts are considered 
to be held together m a very diflerent 
fashion from that in which the 
atoms are held together in siKh 
compounds as sugar The atoms m 
sugar arc grafted together by 
sharing electrons, but those m saJis 
are held together by ckancai 
attraction only 

Thus ordinary salt « jujdium 
chlonde. When sodium metal is 
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ccxrtr ro (C*" 
con^iOM s*ir 

Fig 10. Hov jod/tf/n atoms end 
chlorine atoms make common ta’t 

burned in an atmosphere of ddo* 
noe. salt a formed TTw sodium 
atom has one "odd" electron m its 
outer shell . the chlorine atom lacks 
one electron to make i« outer shell 
complete So the electron passes 
from the sodium atom loa chlonnc 
aiOTn (see Fig 10) The sodium 
atom having lost the negabs'C 
electron becomes positively charged 
and the chtonne atom by gaming d 
becomes negatively charged, so the 
charged atoms or ions suck together 
by electrical attraction , but they are 
not made one and can easily be 
attracted apart Actually, svbefl 
dissolved they link up with water 
molecules and drift apart, and 
when an electrical current is passed 
through the solutions the positirely 
charged sodium atoms drift to the 
negative tcmunal and the negaii«ly 
charged chlorine atoms lo the 
posime terminal Hence the action 
of the electric current 
It IS intercstuig to note here that 
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the plan of an atom's electncai 
structure has provided the key to 
the relations between the chemical 
properties of matter 

Compounds of Non m«ts!s 
The non metals— sulphur, phos- 
phorus, nitrogen, carbon — form a 
variety of compounds, the most 
conspicuous of which are their 
oxides (compounds with oxygen) 
and their acids (compounds with 
hydrogen and often a third element) 
Every clement except the cunous 
inert gaste that arc used m electric 
discharge lubes (helium, neon and 
the like), form one or more com- 
pounds with oxygen, and this is why 
very few dements are found in 
nature as such Nitrogen does not 
form its oxides at all easily, and 
that IS why oxygen and nitrogen can 
remain unchanged in the air Such 
elements as sulphur and carbon are 
only found in the depths of the 
earth, where there is no oxygen to 
combine with them The oxides of 
non metals are themselves very 
ready to combine with water, 
usually to make acids, and these 
acids wmibine with the metallic 
compounds m the Earth’s crust to 
give salts Thus, nearly all the 
Carbon in the world is m the form 
Of carbonates, such as chalk and 
limestone, some is m the carbon 
dioxide present in small quantities in 
airand natural water, but compara- 
tively little m the free slate of hard 
coal and graphite and diamosK& 
So with sulphur It is almost all m 
the form of sulphates such as 
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gypsum, or of sulphides such as iron 
pyrites Nearly ail the phosphorus IS 
in the phosphates (see table below) 

Some of ^esc sails arc important 
sources of the elements m them to 
animals and plants Plant tissues 
contain carbon and oxygen and 
hydrogen, which come from air and 
water, but they also contain niiro- 
and sulphur and phosphorus 
which come from nitrates, sul- 
phates and phosphates in the soil 
ivithout th^e there could be no 
plants 

Our tissues are built from plant 
tissues so these salts are an absolute 
ner^sity without which we could 
not hope to live for long 

Organic Compounds 

One element, namely carbon, 
forms compounds which are far 
more numerous than, and entirely 
ddTereiU from, those of any other 
element TTic compounds of carbon 
with other elements, chiefly hydro- 
gen and oxygen, together with 
nitrogen and sulphur and occasion 
ally some other elements are called 
organic compounds, and the study 
of them has been elevated into a 
special department called organic 
chemistry Carbon atoms can 
combine with other carbon atoms 
and form chains or rings or net- 
works of carbon atoms to which 
other atoms may be attached The 
elements, other than carbon, do not 
form long chains of this kind, and 
so the sire and complexity of the 
molecules they form is much 
mferior The tissues of plants and 
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arumab art nvid« up of exlfem^ 
compticalexJ carbon compounds 
and il may be said that just as life 
requires energy to run the hvmg 
engine ct requires organic com 
pounds to make the hviag engine 
We do not knov. any other matc- 
nab susceptible of such vaneiy and 
continual change, nor do we 
believe that such Mist 
The art of tnakt&g (synthKaHM*) 
carbon compounds instead of 
merely owractmg them from plant 
and anuna) tissues is no«v about a 
century old, and the v-ast majority 
of the carbon compounds ws have 
made have never previously eeuted 
laanyhviRgcreahires Manyoftbe 
carbon compounds are essential to 
mdoslry All fijods are carbon 
compouads all dyes most drugs 
all textiles nearly all explotnvs all 
thepbsacs all the oib and fats all 
the fu«Is~>sa it ts no wonder that 
organic chemistry ts continually 
becoming more important Sot 
only is it uspartani as furnishing 
these most important non livtog 
tnatenab but beh nd it all lies the 
secret of lifo— for the phenomena 
of life ait never observed in any 
kuid of nutter w«pl carbon com 
pouneb It u tluougfa the medium 
of a complen delicate network, of 
chains of carbon hydrogen oxygen, 
n trogen. sulphur and phosphorus 
atomsthatT whatcverthacmaybe 
am enabled to move tny 5 icn to tx 
pressmylhoughts whateverlhcyare 
So the chemwts work is to 
exam ne evttry kiod of jtu/T, dis 
cover what elements are tn u, and 
bss'M atona zn t^sed^s vn 
make it He likewise devises new 
kinds of matter that never before 
existed in the World and 5nds the 
way to nuke them Hecansetfom 
sejfa goal say a iransparen: plastfc 
oradt^gtocuresepticwouQ^ and 


paUentiy fashion one matenst 
afler anolhcr until the end of Jus 
work ts accomplished 

OietBbtiry and Pfiystes 

The chemist studies the d ITerent 
kinds of matter he wishes to know 
the qualities that especially dis- 
(inguisb some substance such as 
stdj^ur or tagsr or silver from 
other kinds of matter but he i* 
not interested tn the properties 
that are the same for ell kinds of 
matter Thus almost any solid 
mehs, when heated andUwthenuft 
records the temperature at which it 
melts 114 deg C for sulphur of 
WJ -deg C. for siSw because tbit 
melting point belongs Id that paf* 
(icuhr substance 

The physiast on the other hand, 
u mterertcd m the process of meJ: 
iRg as such without special regard 
to what ts being meUed Bui the 
two aspects cannot be separated 
bwautc the t^ystast must neees- 
sanly study the mehing of particular 
things aod there ts a broad belt of 
scientific temtoty common to 
chemistry and ^ysta, Uus is 
called physical ^mistry and b 
of ever mcreasing importance 

Hrat 

Every kind of matter can be 
heated. Anything whatever if 
exposedtoasourccofbeat becomes 
warm At one tmw heat ivas 
thought to be a kind of stoff a very 
subtle and thm fluid which could 
penetrate mto any fcmd of body 
Out there was s fata) objcctioo to 
tias vdita Tiamely that you can gtfl 
unlimited heat out of work Thus, 
if a shaft 1 $ fotatod m an un 
lubricated bearing heat is produced 
wheretbey meei and aslongasthc 
shaft u kept turning, beat will 
commue to be produo^ Nothing 
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IS being pm into the system except 
work — energy — and heat is cotnins 
out Consequently, tve believe heat 
cannot be a kind of matter, for it is 
here being made from work, which 
IS not matter 

What does work chiefly do^ It 
sets bodies in motion Now the 
bearmg docs not move and the 
shaft moves the slower for the 
friction that produces heat , so vre 
may reasonably suppose that the 
shaft IS making something move 
and that heat is a motion of the 
molecules of a body And this is 
proved to the satisfaction of 
physicists, because for the last 
hundred years a vast number of 
calculations concerning heat have 
been based upon it and have not 
let them down 

The kinetic theory of heat as 
we call It, supposes ^at the mole- 
cules of all substances are m 
motion The energy of that motion 
is heat, but us velocity determines 
temperature In ordinary speech 
we do not always distinguish heat 
and temperature, though we under- 
stand it well enough It is com- 
monly known that there is more 
heal in a tank full of boiling water 
than m a red hot poker, though the 
poker IS much hotter We say this 
because we know the lank of water 
would keep a room hot for quite a 
long time, while the poker would 
scarcely heat it at all The tank will 
do more work and so has more 
energy We say that the poker is 


hotter (has a hi^er temperature), 
because if the red hot poker is put 
mto the tank of boiling water, heat 
wiH flow from the poker to the 
water So amounts of heat are 
measured by the work they will do 
in heating other bodies 

The unit of heat measurement is 
a calorie, the amount of heat that 
win warm a gram of water from 
0 deg C to I deg C The unit of 
temperature is a degree On the 
centigrade scale a degree is a 
hundredth of the temperature difier- 
ence between boding water and 
melting ice 

A universal property of heat is 
that It causes bodies to expand — 
to become larger every way 
Solids and hquids expand but little, 
but gases expand greatly Such 
expansion is often troublesome 
thus, unless special expansion joints 
are used for steam pipes they will 
bend and buckle when steam is 
turned on 

Heat expands the pendulums of 
clocks and makes them run slow 
This expansion has it;, uses, how- 
ever, for we measure fairly low 
temperatures by the expansion of 
liquids in ihermomeicrs (see Fig 
11} The liquid chosen must expand 
evenly — ^by the same fraction of its 
bulk for each degree — and water, 
which expands unevenly, cannot be 
used Mercury and alcohol (usually 
coloured pink to make it visible) 
are commonly employed But 
all liquids boil at hi^ enoush 


. ...I. .. i." =: i gr- . = l' I . ^ 

Fig H (Above) Cltntcal thermometer and (below) chemical thermometer 
( not io scale) The thread of the cbmeal thermometer is really very narrow 
bur the stem is shaped so that u Will magnify the mercury 
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lempcratures, and gliss softens, so 
Ihcrmoroeters with liquids tn tben» 
can only be used up to about the 
melting point of tme (500 deg. C ) 
Abovethes we measure theeleclrical 
resistance of a platinum wire, or the 
clcctromociw force (emf) pven 
by two naetals in contact, at still 
higher temperatures wc observe the 
intensity of the hcht given by the 
red hot or white hot matenaf 
Quammes of heat can be meas- 
ured by djscovrnng how much they 
heat a giv-cn weight of water Thus 
if a flame heated 1 000 grams of 
water from 10 deg C to 60 deg C 
in a minute, it would be giving out 
1 000x;(60 — 10)=50 000calotees 
per minute The caloric is rather a 
small unit in this country the 
British thermal unit is often em- 
pIo>'ed and is the heat required to 
raise the temperature of a pound of 
water by I deg F The therm by 
which gas IS sold for domestic pur 
poses islOO OOOBntishthermalunits 

Wa*r Meat Trtreli 
Heat IS the energy of the motion 
of molecules, and because it is stKb 
a motion it travels If a poker is 
thrust into the fire, the molecules of 
the cooler parts are moving more 
slowly than those of the hotter 
part The rapidly moving mok- 
cules traiel through wider paths 
and attract and repel the slower 
moving molecules neat to them. 
These are stirred up and made lo 
move more quickly and are made 
holler So the moiion of the mole- 
cules is transmitted along the poker 
and we express this by saying that 
heatflowsfromthehoiter parttoOie 
cooler part. This process is called 
conductKsn and is the only way m 
which heat can pass through solids. 

Solids vrary much in the speed 
with whidi heal passes through 



iTcr/cn curren(s hA/cA are set up as 
a result cf the application of heat ta 
a jflwnvwrj pf wa’er 

them. Metals conduct heat much 
better than any other kind of matter 
Anyone who has used an aluminium 
cup knows how much hotter it frets 
than a china cup even though the 
liquid within IS at the same (empers* 
ture Heat is conducted so rapidly 
through the nluminnsn into the 
hand that the blood stream cannot 
take the heat away fast enough— 
and so the skin is healed sufficiently 
to give pim — but the china cup 
delivTfs the heat $o slowly that the 
Wood-strtamcan kwp the hand that 
holds tl reasonably cool 
liquids and gases are poor con- 
duaott of heat, and another pro- 
cess, called convection, comes into 
play and accelerates the movement 
of heal in them (see Fig. 12) Any- 
thing that IS lighter than an equal 
bulk of a liquid or gas w ill rtsc, as 
a cork m water or a balloon in air 
rises A hot water pipe heats the 
air immediately touching « by con- 
duction the air wpands and be- 
comes lighieT than an equal bulk of 
cold air around it, it is at once 
thrust upward by this cold air which 
takes the place of the hot and in its 
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turn IS heated and rises The hot 
air after nsing may cool and sink 
once more Thus a circulation is 
set up which we speak of as a con 
vection current Chimneys utilize 
convection to carry off smoke and 
bring air to the fires, winds are 
largely due to the same cause The 
domestic hot water system is oper- 
ated by convection likewise (the 
pnnciple of a modem type being 
shown m Fig 1 page 18) 

RadJatton 

Heat IS transmitted in yet a third 
way known as radiation Atoms 
and molecules are electrical struc- 
tures and when they move they 
give out electromagnetic waves (sec 
page 64) longer than light waves 
but shorter than radio waves These 
are called infra red rays Every 
substance is always giving out and 
receiving those rays but at room 
temperature they are given out but 
slowly As the temperature rises so 
these waves rapidly increase m 
quantity So any body hotter than 
Its surrounduigs will give out more 
heat waves than it receives and will 
therefore cool Hence it is that on 
clear nights the ground sends out 
heat waves into space and receives 
few or none m return Thetempera 
ture of the ground therefore falls 
and m winter frost, or in summer 
dew, may form as the result of 
condensing the water vapour of the 
air On a cloudy night these rays 
v/t •pwMii '■Afi’/KfA'i biadR. vufb. 
and the cooling is much slower 

Dark-coloured surfaces radiate 
most easily and bright metallic 
surfaces least so Thus stoves should 
be black but hot water cans should 
be polished 

The vaaium flask (see Fig 13) is 
designed to prevent heat from travel 
ling out of its interior It is a vessel 



section showing how it is constructed 
m order to prevent rapid loss of heat 
with double walls from the space 
between which as much air as pos 
sible has been pumped The inner 
MnJte. 'aTfc 

Heat can now only be conducted 
away through the cork and the glass 
neck — a very slow process — ^while 
convection cannot take place be 
cause in the vacuous space there is 
no air to be heated and rise Radia 
tion cannot be prevented, but the 
silvered surface is a very poor 
radiator It is impossible to make 
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a whoHy heat proof enclosure but 
the vacuum flask is our best 
approach tov.afds ifus end. 

Sol ds Ltetuids and Gases 
One of the most conspicuous 
effects ofheai is the changing of the 
state of bodies Ice a solid when 
heated changes (o svater a liquid, 
this when further heated becomes 
steam a gas and similar changes 
take place tn every substance which 
can be sufficteally heated without 
breaking up into other substances 
We can melt and boil sulphur or 
naphthalene we can melt sugar 
but if we heat the liquid it blackens 
and chars before it both We can 
not melt or boil wood because it 
breaka up mto stettm and smoke 
and charcoal long before it »s hot 
enough even to melt Melting and 
boiling are very important opera 
tioivs both in science and industry 
and to understand them w*e must 
know what ts the essential differ 
ence between a solid a liquid and a 

O O 

O o o 
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Fig. ] 4 Moiiel showsnff t/ie arrtutse- 
msni of molecules io a solid, a 
IquUl -and a gas (all maptiji^ 
abour JO militan times) 


gas The obvious external differ 
ence is a simple one 

A solid his a fUed volume and 
shape, thus a fossil or a crystal 
of ft nunenil will keep the same 
shape and si2c for 1 000 nuilioQ 
years 

A liquid has a fixed volume but 
no fixed shape, thus a putt of water 
can be poured into vessels of any 
and cvciy shape but it wdl never 
be more or less than a pint 

A gas has neither fixed shape nor 
volume If a whiff of ammonia gas 
K released tn a room il mil shortly 
fill the whole of it evenly, as the 
nose will show it has taken the 
shape and size of the room. 

Cases 

AU master— solid, liquid or gas— 
IS made up of particles called mole* 
cuks (paw 29) all of which are 
moving iboraveragespecddepcnds 
on the temperature Molecules 
attract each other, some very feebly, 
some very strongly Now if ihe 
molecules move ftit enough ihctr 
momentum will be enough to draw 
them out of range of their neigh 
boun attractioaandlheywiUthea 
move about quite freely If the 
attraction between the molecules n 
sUldit, then the substance will be a 
gas at the ordinary lemperaturc, as 
arc hydrogen, oxygen and nitrogen, 
but if it u strong their speed wiU 
have to be increased that is to say 
they will have to be heated before 
they can get away from each other 
Thus, at normal atmospheric pres- 
sure water turns mto a gas at JOO 
deg C sulphur at 444 deg C.rron 
at Z,45y deg C, and carbon at 
3 600 deg C. These are the boilmg 
points of these substances 

So we may picture a gas as in 
Fig. J4 which IS enlarged about 
30 million tunes In every cubic 




Fig IS Diagram illustrating the principles of Boyle s law The weights 
are supported on pistons in cylinders filled with gas at a constant tempera- 
ture Thus, the heavier the weight, the more the gas is compressed 


inch of gas there are about 300,000 
bilbon molecules The lighter these 
are, and the hotter they ere, the 
faster they move, but taking oxgea 
as an example, its molecules at room 
temperature move at 1,342 feet per 
second, about as fast as a partly- 
spent bullet If the gas is cooled 
down the molecules lose (heu* energy 
and travel more and more slowly, 
imiil at some temperature they no 
longer can escape each other’s 
attraction, the gas then changes 
into a liquid and is said to condense 
These countless millions of high 
speed molecules are continually 
striking against the walls of any 
vessel that contains a gas Each 
molecule gives the wall a kick as it 
hits It and bounces back, and the 
sum total of the kicks is the pressure 
of the gas Clearly the number of 
kicks will become neater as the 
number of molecules is greater, 
also the faster the molecules move 
the harder they will hit So for ai^ 
fixed quantity of gas the pressure 
fp) will increase as the temperature 


(T) IS increased and as the volume 
(v) 15 decreased We express this 
by the formula — 



where R is a fixed number which 
depends on the quantity of gas and 
the units used for measunog the 
pressure, volume and temperature 
We can express this by two laws — 

(1) Boyle's law The volume of a 
gas at constant temperature 
varies inversely as the pressure 

(2) Charles's law The volume of a 
gas at constant pressure is pro- 
portional to the ’‘absolute tem- 
perature ” which is the tempera- 
ture ID Centigrade degrees coun- 
ted from the point of no heat, i e 
— 273 deg C , instead of from 0 
deg C, the melting point of ice 

These are best explained by Figs 
15 and 16 Boyle’s law ttierefore 
expresses the spnngmess of a gas 
It IS for this property that air is used 
to fill motor tyres and air cushions 
It is the perfect spring, never losing 
Its elasticity and strength Charles’s 
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Fig 16 ModeHliustrating CharUi s 
law The lotume cf a gas increases 
reguiarfy os the temperature rises 

law expr«ss«s the great expaasion of 
a gas ^ heat thisisusedincenam 
types of thermometers, aad is the 
cause of a]] the movements of asr 
that, as Wind and weather. aSect 
every imng ihmg on earth 

Boyles law and Charles s Uw 
apply to alt gases and only to gases 
A gas IS nearly all empty space, and 
the molecules ui it take up so little 
of Its bulk, that their individual 
attractions have hardly any etTect 
on each other under ordinary con 
ditions . so normally the difTeretKcs 
between the molecules do not 
matter and all seises are equally 
expansible by heat and equally 
compressible If, however, gases 
are so highly compressed that the 
molecules are forced to come very 
close to each other, their attractKms 
come into play and Boyle's and 
Charles's laws do not hold good. 
These laws, m fact, are never exactly 


true, but the hotter the g« and the 
less Hi pressure the more nearly 
true they become, that is to say, the 
more closely do they desenbe what 
tn fact occurs 

li<]iilds 

In the liquid state the moleculre 
are Within the range of each other's 
attraction but they arc not held in 
any fixed posilton Consequently a 
liquid resembles a gas in that it 
flows, but differs from tt in having 
a free surface 

The Bow of liquids and gases is 
extremely important in industry 
When a liquid or gas » moved 
through a tube, currents and eddies 
arc always set up these then die 
down through fnetton The result 
isthat seme ofthe energy of meuon 
of the fluid at a whole u converted 
into the energy of the motiOD of the 
eddies which in turn becomes low- 
grade heal, and is wasted nte 
same thing occurs when a ship is 
moved through water or a plane 
through air a great part of the 
work of the engines is wasted in 
heating the sea or air Engineers 
are always alert to prevent there 
eddies and in the case of objects 
moving through water, they are 
mimmired by giving the objwst a 
streamime form, the shape of a fish, 
with blunt head and tapered tad 
The most perPset examples are seen 
in the design of high speed aero- 
planes (see Fig 17) 

The most interesting properties 
of liquids are connected with iheir 
suriUccs A liquid behaves as if its 
free surface was a thm elastic skm 
Why does a drop hang on the open 
end of a tap before it drops? What 
holds « up? All the molecules of 
the surface are attracungeach other 
sideways and being attracted in- 
ward, but nothing is attractmg 
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Fig 17. Model of a modem aeroplane to show ihe streamlined design 
This Is incorporated solely for the purpose of minimizing any loss of speed 
due to the formation of eddies wfach comert Ms energy of motion info low. 
grade heal Ships and cars are sortteiimes streamlined for a sinutar reason 



$UVACt OF DROI* 
ENORMOUSLY MACNIFIEO 


Fig 18 Form taken by a drop of 
water (above) with its surface 
(below) magnified to show how tho 
molecules attract each other 


them outward (see Fig 18) So the 
total attraction, upward and mward, 
has the effect of an elastic skin and 
IS called surface tension this is 
enough to support the weight of the 
drop 

Every liquid, then, has a surface 
which IS always stretched and so is 
always tending to contract as much 
as possible and so to form the figure 
with the smallest surface, a sphere 
Water sprinkled on a surface it does 
not wet — that is one which is waxy 
or dusty — forms more or less flat- 
tened, sphencal drops , other sur- 
faces (such as clean glass) attract 
water strongly that they over- 
<y3*nie 

it into a thin film 

The attraction of surfaces that 
are wetted for the liquid that wets 
them IS the cause of capillarity, the 
nsmg of liquids in fine tubes If 
you dip a narrow glass tube, such 
as a thermometer tube, m water, 
the water rises m it, for perhaps 
half an inch If vou dip it into 
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mercury, which does not wet glass sphere A foam or froth •$ a mass 


the opposite effect occurs, and the 
mercury will not rise in the tube as 
far as the liquid level (see Fig 19) 
Cext&in porous substances sudi as 
cloth, paper, sand, salt, etc , may 
be thought of as a mass of fine 
crevices and water rises in these for 
the same reason as to fine tubes 
Hius water or oil will nsc up a 
cotton wick, but mercury will not. 
because it does not wet — that is, it is 
not attracted by — cotton fibre. 

Surface tension accounts for the 
formation of films of bquids. as ui 
bubbles The shape of a bubbk is 
due to the surface tension whKh 
makes the surface as small as pos- 
sible A free bubble ts therefore a 



H ets the side of a fine glass tube attd 
mercury which does not 


of bubbles, each of whuii consju 
of tw o liqui d skins, enclosing ' very 
bttle liquid The shapes of bubbles 
in foams are not spheres but beauti- 
ful and complicated geometrical 
forms which result from the pull of 
the films, ivhich tend to make the 
figure with the smallest surface that 
wiU enclose the air 

Foams arc useful for washing 
purposes The surface films have 
an inward attraction , so any parti 
cles of dirt that can be welted are 
attracted and held by the surfaces 
thus foams have cleansinii power 
Soaps not only foam, but abo lower 
the surface tension of water, so that 
dirt IS wetted much more easily and 
so made ready to be dragg^ 
the films of (he bubbles 

Sobds 

Solids have a fixed volume for the 
same reason as liquids, namely that 
tbeu molecules attract each other 
but unlike liquids they have a fixed 
shape, and this because the mole- 
cules are attracted to each other so 
firmly that they cannot move out 
of their positions This is why 
solids are strong in order to divide 
a solid It 13 necessary to puU the 
molecules apart There arc several 
kinds of strength Great tensile 
strength (resistance to a pull) is 
charactcnslic of metals These also 
have compressional strength (re- 
sisunce to crushing) but this Is 
possessed by several kinds of 
material— for example stone— 
which have no great tensile 
strength Thus stone can be used 
for pillars, but not for girders 

Then there is toughness— (he 
ability to bend without bfcaking; 
and hardness — the resistance to 
scratching, that is to the dislodge- 
ment of panicles Each of these 
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qualities correspond to particular 
arrangements of the molecules of 
the solid 

The molecules in a solid may have 
little or no order or arrangement 
In glass or flint or glue the mole- 
cules seem to lie in every and all 
directions a substance of this kmd 
breaks with the peculiar curved 
fracture that is familiar m flint or 
toffee But most solids are masses 
of crystals, sometimes very small, 
sometimes large these can easily 
be seen in the broken surface of a 
piece of cast iron or marble or loaf- 
sugar, though some solids, such as 
chalk or charcoal, arc made up of 
crystals too small to be seen. 

A crystal is an assemblage of 
molecules m a repeating pattern or 
space-lattice Fig. 20 represents the 
pattern in which the silver atoms 
are grouped to silver Asilverspoon 
would consist of countless silver 
crystals stuck together, each made 
up of this pattern repeated for 
millions of atoms m each direction 
Marble has a different pattern, iron 
a different pattern again Inasingte 
crystal such as a lump of soda or 
sugar-candy the pattern carries on 
right through the crystal 

It IS not diflUciilt to see that m 
most crystals there will be layers of 
atoms lymg side by side like (be 
leaves of a book and for this reason 
crystals are very easily "cleaved 
or spilt along certain lines This 
property is used by diamond cutters, 
who learn to recognize the direc- 
tums in din/nnnds be 

cleaved and so save the enormously 
laborious task of cuttmg them On 
the other hand cleavage is very 
undesirable in meuls which are 
required to be tough So cast 
metals, which have fairly large 
crystals, are hammered and rolled 
to make the crystals smaUer and 



Fig. 20. The arrangement of atoms 
in a crystal of si/ver, more than 100 
million times larger than actual size 


less regular, so dimuushing the 
chance of breakage 
While most solids are crystals or 
masses of crystals, some consist of 
a single giant molecule, that is to 
say, all the atoms in them are linked 
together chemical linkages Dia- 
monds are of this type, which 
accounts for them hardne&s, as also 
are the thermosetting plastics such 
as Bakelite These plastics start as 
a powder which consists of moder- 
ate-sized molecules When these 
are squeezed and heated tn a mould 
they alt combine together and form 
one contmuous molecule — a net- 
work of carbon, hydrogen and 
oxygen atoms extending without 
break from one end of the Bakelite 
ash tray or radio-panel, or what- 
ever It may be, to the other 
These plastics difler from the 
cider plastics such as ccUtihid or 
rubber,* in that they cannot be 
softened or melted by heat Melting 
IS the separation of molecules and 
here there is only one molecule 
Plastics of this kind are very strong 
and light, and very easy to shape 
lotoany complicate form for which 
a mould can be made Some of 
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th(m begin as a liquid »hjcb mi be 
poured into a mould and by gentle 
heating gradually sets into a solid 
block With the form of the mould 

Change of State 

That substances change from one 
state, solid, liquid or gaseous, to 
another is \'ery familiar, and these 
changes are brought about chieny 
by changes of temperaiure, though 
pressure also has its effect Some 
special words are used in this con 
nexion Thus a solid « said to 
melt or fuse to a liquid & liquid or 
a solid evaporates to a gas A gas 
condenses to a liquid or solid, and 
a liquid freezes to a solid As 
molecules attract each other energy 
is needed and work has to be 
done 10 order to separate them so 
rcmemberuig how the molecules a« 
situated lo solids Lquids and gases 
It IS evident that we must use energy 
for the changes solid*>Uquid->^2$, 
but that energy wilt be given out by 
the changes gas-^liquid'^solid So 
if we heat a mass of broken kc la a 
saucepan over ibe gas nog and take 
its temperature with a thermosneter. 
T>e find that it stays at 0 deg. C aU 
the tune the loe is meJtuie only 
then does the temperature of the 
water begin to nse So also once 
the water boib it stays at 100 deg 
C until It bas all been turned mto 
steam AU the while heat-energy is 
flowing in front the gas-flame but 
while the ice u oieltutg or the water 
IS boiling the only change that 
results IS a change of state so we 
suppose that the heat that is enter 
iDg the t>an IS used up tn changing 

■ct »/s. wn/iK ‘Vi va V*K^. 

When a pound of liquid is turned 
into a pound of gas ji lacreases 
vastly in bulk thus a gallon of 
water produces over 200 cubic feet 
of steam. To mcrcase in bulk it 


has ID do more work, for it has to 
pudi away the air.thai ts pressing 
on It Consequently the pressure 
on a liquid affects its boiling point. 

The water in a high-pressure 
steam boiler may reach 330 deg C, 
about as hot as mclimi lead, 
before It can boil On the other 
band at the top of a mountain where 
pressure is very low, water boils at 
alDwerlempefaturelhan usual and 
indeed it is impossible to boil an 
egs Of a potato at the top of a high 
mountain unless a closed pressure- 
cooker ts used There are, however, 
Itouu to the alteration of boiLng 
point Thus cold water will not 
bod, ID the usual sense of bubbling 
even in the highest vacuum , and 
fullest pressure will not stop water 
from turning into a gas when us 
temperature reaches 374 deg CL 

Every Lquid bas a teroperaturt 
above whidi it cannot remain as 
such whatever the pressure, and Jhii 
15 called the critical temperature. 
The oxygen and nitrogen of the air 
art normally far above their critical 
temperatures (—118* Card— 146* 
C ) so no amount of compression 
can change air into a liquid, and m 
order to l/ciuety air, it has first to 
be cooled below —140 deg. C 
Carbon dioxide, on the other band 
has a critical temperature of 31 I 
deg C , so mere compression is 
enou^ to liquefy it Many gases 
are most easily stored in ironohn- 
ders lo the forw of hquids at high 
pressures 

Evaporation and condensation 
are the causes of ram dew fog. 
snow, hail and frost When a liquid 
\vr a ^tfcid'j "rtiat -wfft cvsqwrttt vs 
put in a closed space a bottle for 
example, n bcgias to evaporate 
As soon as vapour is formed it 
begins to condense, this continue* 
until the vapour is being produced 
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as fast as it condenses, and at any 
given temperature, this occurs when 
the vapour has a certain 6 xed pres- 
sure called the vapour pressure 
The sea and other water continually 
evaporates into the air, and this 
rises into upper and cooler layers 
of the atmosphere 
Now the cooler water becomes 
the lower is its vapour pressure, so 
the warm moist air over the sea 
when It rises to the upper regions 
condenses to clouds, vast assem- 
blages of tiny droplets of water 
These may increase m size and form 
ram or, if the weather is very cold, 
the vapour may condense direct to 
snow instead of water 
If warm moist air comes m con 
tact with something cold the water- 
vapour condenses to droplets of 
dew The outside of a glass of iced 
dnnk becomes clouded by such 
The earth at night radiates heat and 
so becomes cold, for it receives little 
01 none from the stars When it 
becomes cold enough the air m 
contact with it is cooled below its 
dew point and dew is deposited on 
the leaves and so forth If it is 
winter, the earth may become so 
cold that the water vapour changes 
straight to ice this is called frost 
All the water is moved from the sea 
to the hills by evaporation and 
condensation and it is thus that the 
Sun raises the water which in its 
downflow can drive the waterwheels 
that give us such enormous quanti 
ties ofelectnc power, heat and light 

Steam as a Source of Poorer 
Steam gives us an excellent way 
of moving heat about and of turn 
mg heat into work. Steam radiators 
are often used — especially on the 
Continent and m the United States 
— for heatmg buildings and m 
many United States towns steam 


mams are laid in the street, so that 
houses may buy steam and need 
not make it The central boiler, 
very saentifically and economically 
fired, uses the h«t of its fuel to beat 
up water and turns it into steam 
In the radiator the steam condenses 
and gives out the heat which (he 
furnace puts into the boiler 

Steam is a very convenient means 
of boiling water or any solution, 
such as the dye in a vat The steam 
IS led in as fast as is possible or 
desirable, and all the heat which 
was used to turn the cold water m 
the boiler into steam is given out to 
the liquid 

The steam-engine is a means of 
turning heat into work Steam- 
engmes run our railways and almost 
all electrical machinery m Great 
Bntaui IS in fact operat^ by steam 
because it is the steam^gine that 
gives the energy that turns the 
dynamo, the electricity from which 
pves us light, heat and power 

The heat-energy of steam is 
nothing else but the movement of 
molecules, and the steanxngine ts 
designed to make their movement 
move the blades of a turbine, or a 
piston in a cylinder The furnace 
and boiler are so designed as to 
cause as much heat as possible to 
enter the water, and as little as 
possible to go up the chimney 
so the comparatively cool gases 
leaving the furnace are made to heat 
the water which is later to be run 
into the boiler 

The steam is generated at ivry 
high pressure, for we want the 
expansion of the steam to be dote 
usefully in the turbine or cylinder, 
and not uselessly m the boiler To 
get the greatest amount of energy 
from the steam we must slow the 
molecules down as much as possible 
that IS cool the steam as much as we 
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can before ii condenses Coobng is 
ensured by aSlowmg the steam to 
expand to a wry large bulk, for 
whjch according to Boyle » law it 
roust be at a wry low pressure 
This IS ensured by having a wry 
large low-pressure cylinder or tur- 
bine and condensing (he steam in a 
thoroughly cold condenser 

Even With all these precautions 
ihe steam-engine is very ineffknent 
No steam-engine turns as much as 
a quarter of the heat in the coal imo 
useful v'ork but as there is no 
better way of getting work from 
coal we haw to make do with it 

This loss of from three-quarters 
to five sixths of the energy is not a 
mauerofbaddesign butnecessanly 
follows from the nature of heat- 
engines One hundfed-rcr-centeffi 
aency can newr be reached but 
the hotter the working substance 
(such as steam) reaches the engine 
aod ihe colder it leaves ir the 
greater ts the proportion of heat 
that can be turned into useful work 
But an upper limit to the tempera 
ture at which a machine can be 
worked is set by the loss of strength 
of metals and the dj^culties of 
lubrication at wry high tempera 
lures Petrol engines or oil engines 
do better and may turn one third 
of the heat into work TTus is 
because so high a tanperature is 
reached by the gases in (heir 
cylinders 

The human muscle is probably 
more efficient than any engine It 
bums the glucose in the blood and 
IS thought to turn about 40 per cent 
of the resulting energy into work 
and only about 60per «nt into heat 

Otsnse of State Solid and Lhrdd 

When & pure soM is heated it 
usually remains hard up to a certam 
temperamre at whrch it melu 


completely to a perfect liquid Thus 
we remains hard up to 0 deg C. and 
liquefies completely to water before 
It becomes any hotter When the 
liquid is cooled and stirred just the 
opposite effect occurs at (he same 
temperature Thus, the freeang 
point and melting point of a sub- 
stance are the same rvaler freocs 
at 0 deg C, and ice melts at 
0 deg C. There is however a 
difference between the two cases 
Ice cannot at normal pressures, 
be heated abow 0 deg C but 
water, if kept still and out of con- 
tact svith any ice can be cooled 
several degrees below 0 deg C. 
It IS then said to be 5ip>cttt>o/rii 
If water is cooled !o say —5 
deg C m this way it may ttmain 
liquid indefinitely, but if it is 
strongly stirred or if it touches 
iceitinstantlysohdifies Sometimes 
anust of supercooled water droplets 
IS formed in the air When such a 
mm drifts against leaves or any- 
thing on which there is frost or 
toe it solidifies on them forming a 
thick coating of glassy ice the 
sooiled glass thaw This heavy 
bnttle coating may do enorni(jus 
damage to trees 
Freezing and meltmg are of the 
greatest use for the process of 
casting the making of wnous 
objects by pounng melted metals 
into moulds of sand, or sometimes 
of iron Some metals expand when 
ihey solidify (type metal and cast 
iron are examples) and so pve very 
dear impressions of the mould but 
nwBt of th*m contract Casting is 
wty little used for anything cUc 
but metal aod glass for most other 
matenals are destroyed or altered 
by an attempt to melt them 
Pure substances like ice or 
copper, melt and freeze sharply at a 
single temperature but mixtures of 
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several substances gradually soften 
as they become warmer Thus 
butter, a mixture of many fats, 
breaks with a crystalline fracture, 
like loaf sugar, at Arctic tem- 
peratures; but as It warms up, it 
gradually softens tiU it finally melts 
to a clear liquid 
Substances which do not form 
true crystals have generally no real 
melting point at all Thus, glass, 
when heated, gradually becomes 
soft and pbable, then becomes 
treacly, and finally, when hot 
enou^, a thin liquid, but it n 
impossible to name any temperature 
as the nultmg point of glass The 
same is inie of volcanic lava, of 
pitch or toffee This gradual soften- 
mg allows glass fo be worked m a 
umqueway.byblowms GreatskiU 
1 $ needed, but the products are much 
superior in strength and beauty to 
those made by casting 
Water, the commonest of liquids, 
u very unusual m its behaviour 
When water freezes an exceptional 
amount of heat is given out More 
over, water, when cooled, contracts 
like other liquids as far as 4 deg C.; 
but, when cooled from 4 deg C to 
0 deg> C , water does not contract 
like other Lquids, but expands , and 
when It freezes it further expands 
considerably— by about a tenth of 
Its bulk Consequently, ice IS lighter 
than and floats upon water So 
when a pond or lake in wmter cools 
below 4 deg C, the coldest water is 
the holiest and it Boats, covenog 
the less cold water at 4 deg. C The 
cold surface layer freezes and the 
ice Boats forming a further pro- 
tective covenng Consequently, it IS 
rare for any but a very shallow pond 
to freeze solid If water had not 
these peculiar properties, water- 
dwelling ammals and plants would 
have required the power to resis* 


prolonged freezing m solid ice and 
Uw aquatic Bora and fauna of cold 
countries would have been widely 
different from the forms we know 

Electilcjty and Magnebsm 
Much of our study of physics will 
be concerned with radiation the 
transmission of ener©^ by electro- 
magnetic waves it IS fitting, there- 
fore. that we should mate a little 
study of elccincity and magnetism 
before iL 

The first thing that is obvious 
about elcctncity and magnetism is 
thM electrified or magnetized bodies 
attract or repel others A piece of 
vulcanite or sealing wax, after 
nibbing with a woollen cloth, repels 
another rubbed piece The north 
pole of a magnet attracts iron or the 
south pole of another magnet, while 
It repels the north pole of another 
magnet All attractions and repul 
sions (all forces, in fact, in the 
Universe) are estber electneal, mag 
netic or gravitational We therefore 
take as a basic fact of science the 
followng — 

1 like clecincal charges (both 
positive or both negative) repel 
each other Unlike electrical 
charges attract each other 

2 Likepolesofamagnetrepeleach 
other Unlike poles of a magnet 
attract each other 

i All bodies attract each other 
gravitationally 

We cannot explain how the 
rubbed amber attracts the paper or 
the magnet the iron, nor how the 
Earth attracts the Moon these are 
basic prmaples that have to be 
taken for granted if we could ex- 
plam them, we could only do so m 
terms that required still further ex- 
planation vhiatevcr we say, there 
IS always another question to ask 
All elecinoty is the same 
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whether tt «s obtained from rubbing 
scaling wax, from Uic clouds m a 
lightning flash, from a irwcb- 
battery or a dynamo The etec* 
rncify that moves about conductors 
consists of countless particles called 
electrons, far smaller and lighter 
than atoms and capable of moving 
in between the atoms of certain 
bodies As these electrons have like 
and equal electrical charges, which 
we call a mgative charge, they 
repel each other , coosequentiy. 
elwtncity spreads itself all over any 
conductor Positive electricity con* 
sists of protons which are much 
heavier particles and do not travel 
through conductors The atoms of 
matter (page 32) concam {Mt>iom 
m their nuclei and an equal number 
of electrons in their outer portions. 
So, as a whole, atoms are neither 
negatively nor positively electrified: 
but if some negative electncity (that 
IS a few electrons) can be obuioed 
from any kind of atom, then the 
residue of the atom is left with a 
positive charge bigger than its 
oegattve charge and so we say it is 
positively charged 
The simplest way of obtaining 
electricity is from the atoms of a 
metal (see Fig 21) When two 
metals are connected by a conduct' 
mg wire and immersed lo a solution 
which acts chemically on one of 


them, such as a dilute and, then 
electrons leave the atoms of the 
metal which reacts most easily, and 
travel through the wire to the other 
metal The atoms turn into pcui- 
tively charged ions which dissolve 
in the acjd. There arc many kinds 
of batteries, but all of them have the 
disadvantage of being very expen- 
sive ways of making electnaty, 
because m dfect they bum metal 
JO make it; wlitcb is much more 
expensive than binning coal even 
m an mcfficicnt steam-engine, and 
using thu to drive a dynamo 
(page 53) 

*1116 lead accumulafor can be 
recharged by passing an electric 
current through ii lo the reverse 
direction, but the Darnell, bichrom- 
ate and Lcclaochd cells are finished 
when the anc or the chemical 
reagent ts used up 

It IS a familiar fact that electneal 
conductors are made of metaL 
Metals have a few free electrons 
which pass very easily from atom 
to atom and they art far better 
omductors than anything else 
Carbon (graphite, gas carbon, char- 
coal) u a fair conductor as are 
solutions of ands, alkalis and salts, 
but the great majority of substances 
pass electncity only with grot 
difflculty.ifatal] The electrons are 
real particles moving through Uw 


electric Batteries 
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wire, so naturally, they behave very 
like water moving through a pipe. 
Thus, the pressure which drives 
water through a pipe is represented 
by the voltage (electromotive force, 
emf) which drives the electron 
through the wire The quantity of 
electricity that moves per second, 
IS the current (this is measured in 
amperes) The resistance is the 
opposition to the flow of the current 
and It depends on the narrowness, 
length, and the material of the wire , 
It IS measured in ohms A valuable 
rule can be expressed by — 
(current m amps) x (resistance in 
ohms)=emf m volts 
Thus, if you require to know the 
resistance of a wire which will 
pass S amp on a 200-volt circuit 
5XTesistance«200 
and rcsistaoce=40 ohms 
The moving electrons have energy 
and when they are forced through a 
conductor some of this energy 
appears as heat The heat given out 
per second depends on the square of 
the current and the resistance of the 
conductor Ordinary electric wires 
have a veiy low resistance and so 
hardly get hot at all, but for the 
elements of electric stoves or the 
filaments of lamps, wires of a high 
resistance are used in order that 
heat may be evolved 
So far flowing electricity has been 
shown to behave very much like 
flowing water (sec Fig 22), but a 
current of electrons has a special 
property, in that it produces a 
ma^etic force 

Magnets and Electncity 
The natural magnetic iron ore 
Ooadstone) and the steel magnet 
were known long before the mag- 
netic effects of electricity were dis- 
covered Everything is very sLghtly 
attraaed or repelled by the magnet. 



Fig. 21. Section oj a dry cell 
(Leclanchi type) to show its funda- 
mental component parts 

but three of the metals, cobalt, 
nickel and especially iron (and its 
alloy, steel) are very powerfully 
attracted Iron is exceptional, in 
that It can be made into a magnet 
The Earth is a magnet — nobody 
knows why — with its poles near, but 
not at, the North and South geo- 
graphical Poles So any magnet is 
attracted by these and vC freely 
suspended or pivoted sets itself 
north and south A suspended 
magnet IS a magnetic compass If a 
wire be laid over a compass needle 
and a current passed through it the 
magnet will move so as to bring 
Itself at right angles to the wire 
Thus, an electric current wiU make 
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a magnet move, and a magnet when 
It moves near a conductor makes an 
electnc current This is the basts of 
the electromagnet, the motor and 
the dynamo 

The magnetic force depends on 
the current that of & single vnre is 
very small, but by coiling the wire 
so that all the turns of the coil act 
in the same way it may be m 
creased (see Fig 23), though not 
indefioitely because an increase of 
the length of the wire increases the 
resistance and so decreases the 
current j 

Electromagnets are used ina great 
variety of electneal apparatus (hey 
consist of a core of pure soft iron 
often abundle of wires, round which 


IS coiled a large number of turns of 
insulated copper wire When the 
current is switched on, the iron 
becomes a magnet, and when the 
current is switched o? the iron 
ceases to be a magnet 

Large electromagnets are often 
suspended from cranes and used for 
picking up heavy masses of iron 
and they are espeaally useful for 
handling awkwardly shaped and 
dangerous loads, such as sharp* 
edged steel scrap The magnet is 
lowered so as to touch the load and 
ihe current is then switched on 
The iron core becomes a magnet 
and attracts the load- When the 
crane has moved it to its destination, 
the current is switched off, the iron 
core ceases to be magnctiied and 
the load drops. 

Powerful electromagnets are used 
to operate the brakes of tramears. 
A most valuable use is for removtag 
particles of steel which may become 
embedded in the eye A very large 
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electromagnet with a pointed iron 
core IS brought up to the eye and 
draws out the steel which could not 
have been removed by means of 
forceps etc withoutfurtherdamage 
to the eyeball The most important 
uses of electromagnets are how^ 
ever, m the reproduction of sound 

Telegraphs and Telephones 

As soon as electricity could be 
made in any quantity, it was 
realized that by its aid something 
previously impossible could be 
done, namely, the almost instant- 
aneous transrrussion of a signal to 
as great a distance as a wire would 
carry the current It was easy to 
send the signal by making and 
breaking the circuit, but in the early 
days of current electricity it was not 
easy to register the signal at the 
other end 

The invention of the electro- 
magnet made this easier The tele- 
graph m Its simplest form is a single 
wire connected at each end to the 
Earth which acts as a conductor 
A number of Daniell cells provide 
the current and this is switched on 
and off by a tapping key, either for 
a very short period a dot or for a 
longer period adash.atthereceiv 
mg end is an electromagnet which 
attracts an armature and so pro- 
duces a scries of clicks which the 
telegraphistcanread Alternatively, 
a compass needle may be deflected 
back and forth a buzzer energized 
or a light lit up For long-distance 
tftlegpu^b-y by oceaewi cabljt tb/e 
receiving of signals becomes more 
difficult owing to the great length 
of the conductor and the weakness 
of the currents and the electro 
magnet is employed to move an 
inkjet so as to mark a moving 
paper ribbon with dots and dashes 
The telegraph has been largely 



Fig 23 Model of an electromagnet 
supporting a 10 lb ViClght 


replaced by the telephone which 
docs not rcqiure of its users the 
special training of the telegraphist 
The modem telephone mouthpiece 
and receiver arc simple enough the 
complicated arrangements which 
cannot here be described are those 
by which any subscriber can be 
connected to any other 

Sound and the Telephone 
Sound consists of waves not up- 
a.o/1 as. 

the surface of water, but a senes of 
pulses of compressed and rarefied 
air travelling at about 1 000 ft per 
second (see Fig 24) Thus any 
body, which IS exposed to sound, in 
this case the diaphragm of a tele- 
phone mouthpiece, receives every 
second some hundreds of pushes 



F«g 24 Dias^am indieaUng the marwer in i^hich ihe molecules of oir 
are alternately eompressed and rarefied in (t sound Kfi>f 


fromeachofthecomprcssionwaves force The plate sets the air 
and some hundreds of pulls from vtbfatingmlimcv,iththevibraUofls 
each of the waves of rarefaction that were made by the speaker s 
So sound sew any flat movable body voice and so ccpcoduces it Ixudr 
vibrating m time with its waves speakers and indeed all electrical 
When the diaphragrri vibrates m coninvancesforrcproducingsound, 
front of the magnet it compresses work on some such principle 
fine grams of carbon andlhepovwr 

of the carbon to conduct electricity The DjTiamo, Ntotor tad Tratafonaer 
increases and decreases m time with The dynamo is intended to turn 
each vibration (see Fig 2d) But an energy of motion into clectnat 
increase or decrease of the power of energy By its aid w« can turn the 
the carbon to conduct causes a chemical energy ofcoal and oxygen 
proportionate change in the current or the radiant energy of the Sun 
It carries so the current that flows (which raises water from the sea to 
through the whole circuit alters m theiopofawaterfal))iQ]oelectncai 
time with the sound waves This energy The dynamo pve la the 
current travels to the receiver first means of providing electneal 
As the current vanes in time with energy at a cost comparable wth 
the vibrations of the speaker s other energy and so ushered in the 
voce So the magnetic force of electrical age The clearical energy 
th s electromagnet alters and the nude by the dynamo at the power 
uoci plate » pulled in and out m station is turned into lighl by 
time With the varying magnet c filament and gas-discharge lamps, 



Fig 25. Principle of the telephone xAowing the connexions between iAe 
transmitter plate and the eleclromosnet at the recehing end via the battery 
which supplies the earrens for the sound in pulse 
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into heat by electric fires and 
cookers, and into motion by electric 
motors 

Dynamos are quite complicated 
in construction and here we can 
learn only the principles on which 
diey work If a compass ne«ile is 
brought near a magnet, its north 
pole is repelled by the north pole of 
the magnet and attracted by the 
south pole These two attractions 
tog£Sher cause Jt to move m a 
particular direction at each place 
We can draw lines round the magnet 
so that a north pole would move 
along these lines These lines show 
the direction of the field of magnetic 
force and we call them lines of 
force Fig 26 shows the lines of 



Fig. 26 Unes of force round « 
horseshoe magnet as indicated by 
the disposition of iron filings 



Fig. 27. Diagram illustrating the 
principle of the A C dynamo 

force round a horseshoe magnet 

The epoch making discovery 
which started the age of electncity 
was made by Faraday in lS3!,when 
he found that if a wire moves so as 
to cut the lines of force of a mag- 
netic field a current is generated in 
(he wuc Thus, as a wire loop is 
made to cross the face of the pole 
of a magnet a current flows m it 
In the dynamo a great number of 
wires are made to rotate through 
the field of a powerful magnet, and 
the effect of ^ of them together is 
to produce a considerable current at 
a high voltage, and all our electric 
supply is produced m this way 

llie alternator is the simplest 
kind of dynamo The principle of 
ft £s ri/ustraCed rti ftg 27 Suppose 
we have a powerful magnet, ns and 
in the space between its poles we 
have a wire loop, a.8cd, which can 
be rotated about a shaft a and d 
are connected to insulated slip rings 
from which brushes take off the 
current 

Suppose CD IS moving down and 



€2 


IVANIhtATE MA-mR 



Kg. 2? Dtasrom ihfiHing haw a uve can)ins 
a ptmanent current ts mo\ed by a Tnagnrt 


AB IS moving up Both 
of these v-ires are cutting 
lines of force which 
stretch from n to s so 
the current flows let us 
say to the direction 
ABCD \Vhcn the loop 
IS vertical current w{l 
cease to flow, because no 
lines of force are being 
cut As It moves on ab 
will taXe the place which 
CD had and cd will take 
the place of ab so the 
current will now be m 
the direction ocba So 
the effect of this dynamo 
will be to give an ahem 
ating current the direcuon of 
which IS reversed every half 
revolution of the shaft 

An ahematiRg current is just as 
conveoj^ot as dnect for almost all 
purposes and laueh more con 
veoieric for some as rr is leiy easily 
cnesTormed to higher or lower 
voltage 

If direct oinent (not alteroaims) 



Fig 28. Diagram illutiraling tfv 
principle of the DC djaamo 


li wanted, a comrnuiator B env 
ployed and the wires ab cd are 
connected to each side of a spl t 
nog. It is clear that the brtjsb {bKsee 

Fig. 28) always lakes cmrcfit frwi 
tbe side of the loop whtch is passmg 
the nonh pole and so current 
always passes through it in the same 
direction though this cuneni «>• 
creases and diminishes according 
to the position of the loop 

To make this s mple dynamo into 
a practical machine — 

1 We increase the number of wire 
loops by using a coil instead ofa 
single loop 

2. We wind the coJ on an iron core. 
This tends to concentrate the 
magnetic field round the coil 
3 Instead of a permanent magiwt 
«e use a pow erful electromagnet 
cnergtisd by the current the 
dynamo itself makes 
l^Damos can be used as motors 
tf current (of the right type) «s 
pissed through the coils It 'vdl 
remembered that a wire had round 
It a magnetic field such as tends 
to make a magnet pole go round 
It So if a wire carrymi' a curreol 
ts la fron of a north magnet 
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pole (see Fig. 29), it will tend to 
move the magnet pole in the 
direction of the arrow If the mag* 
net pole is fixed, the wire moves 
instead but, of course, in the 
opposite direction So if a battery 
IS substituted for the lamp and a 
current is passed through the direct 
current dynamo (see Fig. 28), the 
loop will turn and the dynamo will 
act as a motor 

Transmitting Current 
The alternator will also act as a 
motor provided that it is supplied 
with altematmg current and that it 
runs at exactly the same speed as 
the dynamo which made the alter- 
nating current Such a motor can 
work only tf it tnakes one half 
revolution each time the alternating 
current reverses The alternating 
current on the gnd system of supply 
]S very exactly tuned Electric 
clocks keep perfect tune because 
they are nm by these synchronous 
motors from the perfectly tuned 
altematmg current of the grid. 

It IS convenient to generate elec- 
tnaty at large stations where power 
15 (heap and to transmit it long 
distances to the plans where it is 
consumed Now a current always 
generates heat when it passes 
through a conductor and the heat 
j IS waste of energy The quantity of 
^ beat generated depends on the 
square of the current It therefore 
pays to send as little corrent as 
^ possible Now the power depends 
on voltage x current So if we want 
to send a supply of 1 ,000 000 watts 
to a town, we may send 10000 
^ amperes at 100 volts or 10 amperes 
^ at 100 000 volts The first method 
^ will waste a million tunes more 
' current as heal than would the 
^ other But we cannot supply elec- 

^ tnntv Irt hr»?c*e at a oYoatMr vnito.... 



principle of the transformer for 
o/iernoliHg ciirrenl 

than 230 volts, owing to the danger 
of electric shock So the practice is 
to send clectncity at a high voltage 
and step it down to a tow voltage 
by one or more transformers 

The Transfonner 

The transformers used for alter* 
jiating current are quite simple m 
pnncjple The essential idea of 
them IS that of two coils, ab and co 
(sec Fig 30),woundcm3Sin^eiron 
core As the current alternates m 
one of these coils, say ab, the iron 
core IS alternately magnetized and 
de-inagnetized The change in the 
magnetic field of the iron core 
causes currents to be induced in the 
other coil Now the voltage of the 
current depends on the number of 
turns m the coil If the current is 
put m through the coU ab which 
has many turns and taken off 
through the coil CD with few turns, 
the voltage IS reduced , if the current 
IS put in through the short coil and 
taken off from the long the volt- 
age IS increased The quantity of 
energy remains the same except for 
a small loss (from jjj to ^ of the 
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whole) This energy « converted length and frequency It is difficult, 
into heat, so cores of brge irans- impDssibleindctd.topictureelectro- 
fonocrs usually haie to 6e coated tmsaetKwaves batvi’anleophand 
frequency can be easily understood 
Radiation by thinking about water waves 

There arc a large number of kinds w^h wc have all seen, 
of energy which can travel through Suppose you stand on the end of 
cirtpiy space — a vacuum and a pier and watch the waves coming 
vvhich carry no matter with them m from the sea Suppose twelve 
The one that we know best « light wave crests pass you every miaute 
When light comes from the Sun atMlthecrests3rc20ft apart Then 
nothing seems to arrive c-tcept the frequency of the waves is 12 per 
energy The light will do work minute or 0‘2 per second and the 
(page 26) u does not consist of wavclenglhtsceFig,31)lhedi5tance 
particles of anything that we can bctweensimilarpartsoftMOsueccs- 
Wtjgb or coDeci and it certainly sive waves, is 20 ft The velocity of 
consists of waves of some kind the waves must be 12x20=2-1011 
Thus two beams of light travelling per minute So for any kind of 
in one directioncaa cancel oar and waves, whether of i*ater» sound or 
produce darkness twostreamsof radiation frequency>^^*aveteng(h’" 
particles could not cancel out m »e/ociry 

this way but two sets of waves can. Radiation has been proved to 
for the peaks of one set may com consist of elecuomagneiic waves. 
Cldc with and fill the troughs of the and these we cannot possibly pic* 
ocher set But if hghi consists of turo. beause there is nothing there 
waves vvh3tisicthatistnadevvavy> to sec as there is in water waves. 
We used to talk of a luminiferous Corresponding to each crest we 
ether that vibrated when light pass must imagine a region where there 
ed through it, but the idea produced is a magnetic force such as there is 
io many dlfftcalties and inconust near the pole of a magnet and 
cncies that science, today, docs not corresponding to each trough a 
worry itself about the medium region of electneal force acting m 
through which light moves arid is a direction at right angles to the 
content to chronicle how it moves magnetic force So if you could 
Among the different kinds of imagine yourself walchinga stream 
energy which we class as radiauon of radiation going past you and if 
are radio waves, infra redradiation youwcreequippcdwiihinstniments 
light, ultra-violet rays and X rays to detect very swiftly chaogms 
Thcyareobviouslye^trcmctydiffer- magnetic force you would notice 
ent and the difference betw-een them an alternating tmgneuc field The 
arises from their di/rcrent wave- cumber of alfemations per second 



Fig 31 Diagram showing ihe extent of wareUngih measured in three 
posnhns. The velocity of 'nares b detemv/iej by nvvefengthx frequency 
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Kind of 
radiation 

]iaveteng(h in 
eentimetres 

Made by 

Used for 

Radio waves 

200 000 to 200 

Moving electric 
charges 

Signalling, broadcast 
ing, television 

Short Hertzian 
waves 

200 to 02 

Moving electric 
charges 

Heating internal parts 
of the body, radar 

Infra red 
radiation 

02 to 00008 

Hot solids 

Heat rays , long range 
photographs 

Light 

00008 to 

00004 

Hot solids, 
electrical dis- 
charges in 
gases 

Vision , gives energy to 
plants , photography, 
etc 

Ultra violet 
radiation 

00004 to 
0000012 

Decirtcal dis- 
charges through 
gases, sunlight 

Special photographs, 
destruction of bac- 
teria and other 
medical uses 

X rays 

0000012 to 
00000002 

Stream of elec 
irons sinking 
mau*r 

Photography of interior 
of bodies, treatment 
of cancer 

Gamma 

radiatioa 

00000002 to 
•0000000003 

Explosion of 
atomsof radium 
and similar 
elements 

Treatment of cancer 


wouW be the frequency, and, since 
light travels 30,000 million cm per 
second, the wavelength iti centi 
metres (the distance travelled during 
an alternation) would be 30000 
million divided by the frequency 
When a magnetic field changes. 
It produces an electneal field of 
force, so the wave consists of 
rapidly changing magnetic and 
electrical fields of force All the 
different kinds of rays which con- 
sist of electromagnetic waves are 
classed as electromagnetic radia- 
tion The tabic above indicates 
how these are related to each other 
We may compare it to a scale on 
the piano M the wavelength of 
sound gets shorter, the sounds them 
sehes become shriller and shriller, 
as the wavelength of radiation gets 
«ss the rays change from radio 
MWl_c 


waves through heat rays, light 
X rays, to the rays of radium 
The table contains all the useful 
radiations known, but radiations of 
even shorter and longer wavelengths 
exist we do not know whether there 
are any higher or lower limits to 
the wavelength of radiation 

Tbe Making of Li^t 
Light IS one of the mam necessi 
ties of Man and a great many people 
are concerned with producing and 
selling the means of making it 
If any heat resistant solid such 
as a piece of coke, is heated, it first 
gives out invisible heat rays, when 
Its temperature reaches about 500 
deg C , It gives out red light , as it 
)s further heated, the fight becomes 
yellow, then white As the tempera 
ture becomes higher the light 
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becomes more brilliant, but at any 
temperature we can reach, nearly 
all the energy given out by a hot 
solid IS in the form of heat rays 
Why should ordinary matter 
when heated give out electro* 
magneiic waves? Roughly speak- 
ing, because every kind of matter 
IS partly made up of clectncily, and 
the heating of matter makes ns 
atoms move very fast and the 
motion of the electricity produces 
changes in electrical helds which 
produce electromagnetic waves 
Solids and liquids glow far more 
brightly than gases when they are 
heated The blue flame of a gas- 
nng gives out very little light, yet 
It IS far hotter than molten iron or 
whue-hot coke, which glow bntU- 
antly Thebrightflamesofacandlc 
or oil or acetylene are bright be- 
cause they are full of tiny, white- 
hot particles of solic soot The 
temperature of these particles may 
be ],500 deg to 1,700 deg C At 
very much higher temperatures 
gases glow brilliantly Thus the 
Sun, whose surface is gaseous and 
has a temperature of more than 
6,000 deg C , emits a large propor- 
tion of Its energy in the form of 
Lght Many stars are much hotter 
than this, these have a blue-white 
colour, whereas that of sunlight » 
white or yellowish white 
When we bum gas or oil to give 
us light, about 99 8 per cent of its 
energy is given out in the form of 
useless heat, and only about 0 2 per 
cent m the form of light Electnc 
filament lamps are better m this 
respect They may turn about 2*5 
per cent of the energy we buy into 
bght and 97 5 pet cent into heat, 
but since a pennyworth ofeleanaly 
yields a good deal less energy than 
a pennyworth of gas, there is not 
so much difference between 


lighting efficiency, and if electricity 
costs more than about threepence 
a unit, gas IS the cheaper illuminaot 

Electric Lamps 

The electric filament lamp rs 
simply a fine wire through which a 
ctirrent passes, heating it strongly 
The higher the temperature il 
reaches, the greater the proporuon 
of the electrical energy that will 
appear as useful light and the less 
that will be given out as useless 
heat By passing a sufficient current 
through It, the filament can be 
raised to any temperature it will 
beat. The problem of the manu- 
facturer IS to make a filament which 
will stand very high temperatures 
without destruction Today the 
metal tungsten is always cmplo>td 
for filaments It does not melt until 
at the gigantic temperature of 3,400 
deg C , but 9 filament cannot be 
made nearly as hot as this, foe it 
would slowly turn into vapoun 
which would condense on the glass 
and blacken ft The filament is 
actually heated to about 2,500 deg 
C 

The most efficient way of making 
light IS the discharge lamp, m which 
a high-tension el«tric current is 
passed through the vapour of mer- 
cuiy or sodium These lamps may 
turn nearly 7 per cent of the energy 
supplied to them mto light, that is 
to say, they give several times as 
much light for Ihc money as a 
filament lamp 

These highly efficient lamps give 
a light which is deficient in certain 
rays that are found in white light, 
and consequently make colours 
appear abnormal This makes them 
unsuitable for any but street light- 
ing Some excellent daylight lamps 
which give nearly white light, have 
been designed, but these have not 
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Fig. 32. Diagram illusiralmg how the speed of tight can be measured by 
observation of the eclipses of Jupiter's moons The time that light takes 
to travel the diameter of the earth's orbit equals 186,000 miles per second 


the very high efficiency mentioned 
above 

A few cases are >mown where 
bght IS produced with very little, if 
any, heat The firefly and vanous 
lands of bacteria, sometimes seen 
upon fish or rotten wood, seem to 
give a cold light We do not know 
enough to judge their eSiciency 

Hew Li^t Travels 
Ijght, like all radiations, moves 
at the gigantic speed of 186,000 
miks per second This can be 
measured in vanous ways; the 
simplest method is the oldest— by 


observing the moons of the planet 
Jupiter Jupiter travels round the 
Sun, and the moons travel round 
Jupiter, at a far steadier rate than 
any clock, and we can calculate to 
a second the moment when they 
should pass behind hun and so be 
eclipsed Now if we base our cal- 
culations on observations made 
when the Earth is at its nearest to 
Jupiter, we find that six months 
later, when the Earth is at Us 
farthest from Jupiter, the satellites 
seem to be about sixteen minutes 
late This sixteen minutes (see Fig. 
32) IS the time that light takes to 
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traverse the 186 million miles of the 
Earth s orbit a simple divjsttai 
gives Its speed There are many 
other ways of meastinng the speed 
of light and they all give the same 
result 

It IS well known to every one that 
light travels m straight lines — that 
a light ray does not bend but thts 
IS only true if the light is travelling 
through a medium (air water etc ) 
which IS the same throughout If 


diadows If we could get light from 
a single brilliant point shadows 
would be quite black and their edges 
almost sharp But in practice any 
source of light has a certain size 
and so we have to consider the 
course of rays from all the different 
parts of the source of 1 ght from 
different parts of the object which 
gives the light It IS easy to see 
from Ftg 33 that (1) the bigger ih.. 



which if the air were pcrtealy even 
tn temperature and pressure would 
be invisible 

The way light is bent when «t 
strikes a polished surface or when 
it travels from air to glass as m 
mirrors lenses and pnsms is dis 
cussed later, but h-re we will con 
sider the results of the wayinwhch 
light travels through a uniform 
transparent medium 

Light does not travel round 
comers or does so only to a re^i 
gible eivtent and so it is intercepted 
by any opaque object and casts 


light and (2) the smaller the object 
and (3} the farther away the surface 
on which the shadow falls, the less 
distinct will the shadow be 
A shadow has two parts the 
umbra which receives no I ght from 
the source which casts the shadow 
and the penumbra which receives 
some of the rays from it The 
shadowless” lamps used to illunu 
nate operating tables depend on 
this principle The lamp is so large 
— perhaps two feel m diameter — 
that wherever the surgeons head 
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may be it cannot cut off much of 
the light, and so it produces no 
perceptible shadow 
An eclipse of the Moon occurs 
when the Moon enters the Earth’s 
shadow and an eclipse of the Sun 
when the Earth enters the Moon’s 
shadow The Moon is much smaller 
than the Sun, and so its penumbra 
IS much b*gger than its umbra 
When the observer is in the pen- 
umbra the eclipse appears partial, 
but in the^ small umbra it appears 
total (see Fig 34) 

Reflexion of Light 
The fact that we can see objects 
that do not make light depends on 
reflexion If the paper you are 
looking at did not reflect light it 
would be invisible Objects vary 
very much m their power of reflex- 
ion Even so black a material as 
soot Of black velvet reflects a little 
light, while nothing reflects quite 
the whole of the light that fails on 
It Polished silver or a good mirror 
may reflect over 90 per cent 
The rule which telU us the direc- 
tion Lght will lake when it strikes 
a mirror is a very simple one It 
behaves like a perfectly elastic 
billiard ball hitting a perfectly 
elastic cushion In more exact 
lattgimge, the ray of light which 
leaves the miiror makes the same 
angle with a Une perpendicular 
to the mirror as does the ray of 
Lght which stnkcs it (see Fig 35) 
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Rg.3S. Model showing the dinction 
of on image's refiecuon Hifft ihe 
perpendicular in a fiat mirror 


far behind it as the object reflected 
IS in front of it Fig. 36 shows whv 
this IS The rays from the tip of 
your nose are reflected so that the 
rays which leave the mirror make 
the same angle with u as do those 
which strike it It b easily seen that 
the rays from the tip of the nose 
come to the eye in the same direc- 
tion as they would have had if they 
had come from a nose as far behind 
the glass as the teal nose 
A ray of light may be reflected 
from a number of mirrors succes- 
sively but as some light is lost at 




Fig 36 D>asrom shov-ihf ^hi an image appears as Jar behind a mirror 
as the object u tn front of it 


eacl^ refieuon (he number n 
hmjted This is \ety well seen when 
one sxs beiw-een t»o paraf/e/ 
mirrors at the hairdressers, the 
successive re'lixions gradually ap- 
pear fainter and disappear 
Some instruments d^end on 
successive refletiont The pen 
scope IS a good example the 
simplest type (.see Fig 37l enables 
on« (0 see over the head of a crowd 
the penscope of a submanne is 
combined with lenses so givmg a 



wide field of view When fight ts 
reflected from curved surfaces the 
same mfes arc foWowed amf geo- 
metry will tell us what sort of image 
we shall obiam from a curvt of a 
certain shape The only C3se 
studying here is that ol convex and 
concave mirrors whose shape is that 
of part of a sphere 

Concave spherical mirrors are 
used for the rcfiectors Dfheadt ghts 
and the like, though parabolic 
mirrors are belter They can also 
be used as efTicient burning glasses 
Retnembenns the rule that figftt u 
reflected at the same angle with the 
perpendicular as that at whidi rt 
sinkvs the mirror it is easy to s« 
why concave mirrors act as they do 
tsce Fis 3B) 

Concave spherical mirrors arc 
also used for tnagmfying mirrors 
fe g shaving glasses) and for the 
lar^t astronomical telescopes, but 
It will be easier to undcniand their 
aaion when we have shown some- 
thing of the action of lenses and the 
consiniciion of the eye 

Re&setioa 

When a ray of I ght passes from 
one transparent material into an 
other, H IS slowed up or accelerated 
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Fig 38. Diagram s/iov^ing how light is reflected from a concave mirror 


with the result that it is bent admit light, but cannot be seen 
through an angle which depends on through, because the light rays front 
the materials and on the an^e at any object outside are bent in every 
which the ray strikes the surface direction as they meet tbe different 
Thus Fig 39 shows the direction angles of the ridges of the glass 
of beams of light entering (a) water. Light can travel from air into 
(6) glass from different angles glass or water at any angle, but it 
U^en light IS bent jn this way it is cannot travel from water or glass 
said to be refracted Very many into air at any angle The rule for 
important effects depend on this, finding the direction of a refracted 
the diief of which is the action of ray »$ to draw a circle round the 
lenses, discussed m the next section point where the ray enters the new 
Another effect is the cunous way matenal (see Fig 41) Where the 

in which water seems to be shallower ray cuts the circle draw a lin», ab 

than tt really is, because the rays parallel to tr, the surlhce of the 

from any object on the bottom are material Now draw another line, 
bent outward and so give the eye cd, parallel to ab so that Co is jr 

the impression of coming from a times ab Then aod will be the 

nearer object In ih* same way a course of the ray The figure x 
stick partly immersed in water vanes according to the matenals 
appears bent, because the part of used for water and glass it is 1 33 
It which IS under water is made to Now it is not difficult to see that 
appear nearer to the eye than it is if the ray (say a o) makes a small 

Windows of cut or ndged glass enough ang/e with the surface the 



Fig 39 Diagram illustrating how light K bent when passing into (a) a 
tank of water and (b) a solid block of glass 
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Fig 40 Diagram ihoui/ig korr o F»e 4! Diagram sJtOHiag how 
pmement Ughi rrflirlt the light light front a candle Is refeded 
from the sk\ into a cellar though water to the air 


tuK A B* bccom«$ so lung (hat ne ilfummate the incenor of a bas^■ 
cannot put a line 1 33 times as long mem by reflectins the light from 
m the upper half of (he circle In the sVy to the mienor 
this case the ray cannot )e3\r the 

ivater and » reflected back again Opueal liutniments 

(a OB’) All our common optical tnstru 

This u the reason why we find mems including our own ejes de- 
that if we open our eyes under the pend on lenses or mirrors, or both, 
waterofaswimmitigbath tvcoflen A lens ts a piece of glass (of 
cannot see out of the water A other transparent matenaJ) one or 
bubble under water looks brdlant both of whose surfaces is a pan of 
and silvery for the reason that much sspbere There are two chief types 
of the li^t cannot enter it bui is oflcns the convex, whose centre is 

totally reflected from it A ri^i thicker than its edges and the 

angled glass prism for this reason concaw, whose edges are thicker 
makes an eeoLlleat tmeror Such than the centre A convex less 

pnsms are oflen used as pavement magnifies an object held near it, a 

lights (sec Fig 40) which help to concave lens diminishes the object. 
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Fig 42. Diagram shoy>ing how a rMvex lens brings light ta a focus 
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piece of white paper you will find 
Convex lenses like concave mir that m a certain' position it will 

rors tend to make rays of light throw a sharp picture or image of 

converge to a point If the rays are surrounding objects upon it This 

fiarallel as are the rays from a is because it focuses all the rays 

distant object such as the Sun they from any one object on to the same 

are all brought to a point called the part of the paper Fig 44 shows 

focus of the lens (see Fig 42) If dearly that this image must be 

we focus sunlight on a piece of upside down 
paper with a lens or mirror the A camera is simply a light tight 
paper is scorched and may catch box with a lens set m one wall and 

fire for all the light-energy which a sensitive film on the wall opposite 

falls on the whole lens is concen The length ofthe box can be altered 

trated into this tiny area (see Fig. so that the lens shall be at the right 

43) Heath fires are believed some distance from the plate to throw a 

times to be started by a curved sharp image upon it 
piece of broken bottle acting as a Another almost essential part of 
lens The more sharply the lens or the camera is a stop which cuts off 
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Rg- 45 Sectianol drawing oj the 
human oe to show how trmgrs are 
eonreyed to the opne nerve 


the light from passmg through the 
edces of the lets. A lens can focus 
with perfect sharpness only at its 
centre so the less of the outside 
iBC, the better is the definition On 
the other hand, the less of the tens 
«e employ, the less becomes the 
quantity of light >khicb passes 
through it and the longer the expo* 
sure must be. Tbe shutter stop ts 
theRfore usually made adjustable 
so that 3 small opening may be 
used uhen clear definition ts 
u-anted, and a large opening «ben 
a short exposure ts needed 

Tbf Camera and CtM Homao Ej'e 

The eye is just like a camera in 
principle The coloured part, the 
ins (see Fig. 45), js the stop Behind 
thiS IS a lens of jelly-'hke maienat 



uhich focuses an trnace of sthai we 
see on tbe retina, a sc reco fiiS of 
nene-endiDgs s»iiidi are sensiu'e to 
liahL We focus our eyes to see 
near objects ^ sqoeezmg the leas, 
so a» to make it more nearlv spbsn- 
cal and so make tbe distance the 
unage from the lens srnallei In 
old age the lens becomes bardeiaj 
and the muscles can no longer 
ccanpress it, W e then tecome un- 
able to read pnnt when it ts near 
our O'es and ha^e to near spectades 
— mamfying lenses which aid the 
lens of tbe eye to coattrge tbe rays. 

NC g os t epe and Teleacope 

Why does a con\w lens or cai- 
«a\e mirror magiufy an object held 
near tt** Its action ts to make ths 
fays from it diverge less than they 
did before . that is to say, make than 
diverge as if they were coming from 
a much larger object. In Figs. 46 
A and B, the rays from e are made 
to diverge as if they were comine 
fiom e*. which ts what the eye 
acrually sees. 

Ordinary roanu^ing glases are 
not of much use if we want to 
macnify anything more than five or 
SI* limes. Id order to macnifv a 
thousand tunes — which we need to 
do in order to see disease germs — 
we must use a compound micro- 
scope:, consisting of several lenses. 
Rg- 47 shows how h^t travels 
through a compound iturroscope- 
Tbe microscope gives us almost 
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Fig. 46b Diaz^atn sbowtnz V'hy a 
concp\e mirror magnifies an object 


L- 

o 

unlimited magnification, but if an 
object IS magnified to about a 
thousand times its real length, w 
see just as much as we should sec if 
It were magnified ten thousand 
times This is because light consists 
of waves about of an inch long 

and It IS impossible for Lght to show 
us anything which is smaller than a 
light-wave So no one attempts to 
maWe microscopes to magnify 4 OOO 
or 5,000 times, for this would only 
give a large indistinct image, efforts 
are concentrated on getting the 
sharpest picture, not the greatest 
magnification 

The telescope is intended to 
magnify distant objects The rays 
from these are necessarily very 
nearly parallel The lenses of tele 
scopes are made to bend the light, 
so that It diverges as if it had come 
from a much nearer object A pair 
of opera glasses or binoculars is, 
of course, simply a pair of small 
telescopes 

Opera glasses are very simple and 
usually consist of a convex object 
glass and a concave eyepiece (see 
Fig 48) This gives a large field of 
view and a very bright image 
Opera-glasses usually magnify about 
three times and this kind of tele- 
scope is satisfactory only for these 
low magmfications 

The astronomical telescope in its 
simplest form consists of two convex 
lenses This gives a picture which 
IS upside down, which does not 
matter with stars, but would not do 
for objects on Earth This is called 
a refractmg telescope, but the large 



tig. 47. Diagram showing how a 
compound microscope magnifies an 
exceedingly minute oblect 


76 


INANIMATE MATTER 



Fig 48 Diagram shoHins the prtaeipliT of an opera glass 




lens IS often replaced by a conca\e 
mirror because it is possible (o make 
mirrors up to sixteen feet m dia- 
meter, whereas u is not possible to 
make perfect lenses of a diameter 
of more than about two feet 
Refracting telescopes of the former 
kind art used on board ship but 
two extra lenses are insert^ be- 
tween the other two these have the 
effect of turning the image the other 
way up (see Fig 49) 

Such telescopes magnify the more 
the longer they are, so in prismatic 
binocular the light is made to take 
a zigzag course by being toully 
reflected from two right angled 
prisms 'niis also turns the image 
the right way up 

Colour 

Colour IS something we expen- 
ence in our eyes and brain To us 
red looks totally different from blue 
or yellow, but the scientist f)nd> 
only small differences in the light 
that causes these sensations It is 
simply a question of wavelength 


Light which we see as red differs 
from light which we sec as blue only 
as a sea with successite watcssix 
feet apart differs from one with its 
waves four feet apart 
The light which comes to us from 
the Sun or any very hot body is not 
coloured but white or nearly white 
This white light can, however, gn* 
n$e to coloured light When white 
light shines on a ihm film of colour* 
less matenal, such as a soap-bubble 
ora film of oil on a puddle, brilliant 
colours are seen, when one looks 
through a colourless prism all 
objects stem to be edged by a 
brilliantly-coloured band 
If a rtarrow Ime of light from a 
fine silt IS focused to an image on a 
screen and a prism is put m the 
path of the beam, Ihe line of l‘cht 
expands into a rainbow-coloured 
band or spectrum, which consists of 
light of red, orange, yellow, green, 
blue, indigo and violet, each blend- 
ing into the next TTiesc coloured 
lights have been made out of the 
white light, which is a mixture of all 



Fig. 49 Diagram shoning the pnacipte of the auronamkat telescope 
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colours The difTerently coloured 
lights are separated by the pnsm, 
because they arc refracted through 
different angles, the red being the 
least, and the violet the most bent 
out of Its course (see Fig 50) 

If we measure the wavelengths of 
these different kinds of light we find 
that red light has the longest waves 
and violet light the shortest The 
following table gives the figures 
m Angstrom units (A), (I A is 
IW^555 of a millimetre) 


Colour of light 

Watelength 

Red 

6470 to 7600 

Orange 

5880 to 6470 

Yellow 

5500 to 5880 

Green 

4920 to 5500 

Blue 

4550 to 4920 

Indigo 

4300 to 4550 

Violet 

3600 to 4300 


The Spectroscope 

The apparatus the principle of 
which IS shown m Fig 50 is known 
as a spectroscope, and has perhaps 
given more valuable information 
than any other scientific instrument 
The angle through which it bends 
any particular kind of light depends 
on Its wavelength Now when the 
vapour of a chemical element, such 
as copper or carbon or sodium, is 
heated to a high temperature — as 
m a flame — it glows and gives out 


77 

hght This is not like white hght, 
which IS of all wavelengths, but is 
of a few dozen particular wave- 
lengths only 

Thus the vapour of sodium, the 
element in common salt, gives a 
bn^t yellow hght, as may be seen 
by throwing a pinch of salt into a 
bngjit gas-fire This yellow light is 
almost all of wavelength 5,893 A 
So when the light is passed throu^ 
a spectroscope we do not see a 
wide band of hght, but a smgle 
sharp yellow line Now if we ex- 
amine the hght from a star with a 
spectroscope we may see this yellow 
line In this way we find out that a 
star, so far away that its hght takes 
a century to teach us, contains 
sodium Every element gives Us 
particular pattern of lines in exactly 
fixed positions so we know what 
the bnghterstars are made of almost 
as well as we know the nature of 
the crust of the Earth 

The rainbow IS a spectrum When 
sunlight enters a raindrop it is 
refraaed and reflected The violet 
rays are bent more than the ted, so 
the observer sees only the red rays 
from one set of drops, the blue 
rays from another, the green from 
a third The hght is reflected at 
such an angle thaf it reaches the 
eye when the eye, the drop and the 
sun make an angle of 42 deg Hus 



F^. 50 Diagram ihomng the principle oj the spectroscope 
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can happcQ only iivhen tbe sun » 
fairly low m the slcy, so rainbows 
are dueSy seen in Uk evuuns and 
shortly afler daybreal^ 

Wlat the Eye Sees 
The human eye ‘s sensations are 
not a reliable guide to the kmd of 
light that enters it. Thus we s« 
two quite different lands of light as 
of the same colour A mixture of 
bght of all sraseleogths except that 
of red (white light nunus red light) 
appears to us as green, but so also 
does green light of %\as-elength about 
5,200A. If youstareatared poster, 
then look at a white wall youseeit 
outlined m green. This is because 
you have tired out jour faculty for 
seeing the colour red, so when you 
teok St the waJlyousee white mintis 
red, which appears green 
Thus — 


fVhit fninut 

Afiptan 

Red 

Cmn 

VioJer-bfue 

Yellow-orange 

Greso 

Red 

yellow-orange 

Violei-blue 


Red and green, violet and yellow, 
are said to he pairs of complement^ 
ary colours. 

A coloured object, such as a red 
flowtr, IS one which reflects only 
(be light which we see as red If the 
light which falls on it contains no 
red rays, the red Rower obviously 
cannot reflect them Thus in the 
light of the blue green mercury 
vapour lamps, used for stmt light- 
lOg, red objects look browmsb or, 
perhaps, even black 

Innsibte Rays 

Light ts the name (hat we give to 
tbe radiation that the human eye 
can see, but no other i&strumeot 
makes any distioctioo betw^ light 


and tbe lovisibk rays (hat are just 
longer or jus: shorter than those 
that affect the eye. As we pass to 
longer or shorter wavelengths radia- 
non becomes steadily more un'ike 
li^t, but except to the eje there is 
no sharp change. 

StMrt ttares 

Just shorter than the w-ates of 
light are those of the ultra-violet 
radiation Tbe hotter a body is tbe 
greater the proporuon of ultra- 
violet rays it emits, so the electric 
arc gives them in quantity So also 
does the Sun, and we should be 
rapidly killed by sunlight if th; 
upper Uyers of the atmosphere did 
not filter out nearly all the short 
wave radiation The snuU amouiu 
that comes through m clear and 
bnght weather is of value to us It 
causes the skin to become brown 
and forms in it the valuable viuunia 
D which prevents nclet£->-« disease 
of smoky lowos. Too much a 
baimful 

Soow reSects the plentzfid ultn* 
violet rays that rea^ the tops of 
hi^ mounuios and snow-bltndnea 
1$ caused by them. In tropical 
countiies tbe white races may suffer 
from dangerous imtation of the 
skincaused by ultra-violet radutioo. 
The best way of obtaimng these 
rays u from a mercury vapour dis- 
charge lamp made of quartz, which 
unlike glass, ts transparent to this 
radiation. 

Ultra violet light is invisible, but 
u makes many thinp glow or 
fluoresce. Thus m ultra violet light 
tbe skin appears dark but the teeth 
glow The glow often makes things 
vistble which cannot be seen m 
ordinary light There are, however, 
many other types of waves, such as 
those of X-rays and the gamma 
cays or radium (see Chapter 10) 
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CHAPTER 3 

THE SOLAR SYSTEM AND THE 
STELLAR UNIVERSE 

Ideas oj the ancients Composition of the solar system Paths of the 
planets Kepler's laws Nekton's results Discoveries of Uranus Neptune 
and Pluto Bode's taw Asteroids and thetr discovery Phases of the Moon 
The Moon and the planets Comets and shooting stars The Sun The stars 
Double, variable and new stars The Galactic system Other galaxies 


T o the ancients, the Earth was 
the centre of the Universe 
They believed that it was fixed 
in position whilst everything else 
the Moon the Sun, the planets and 
the stars moved round it The 
seven bodies which were known to 
change their positions relative (o the 
background of the fixed stars were 
termed planets or wandering stars 
These seven wanderers, in the order 
of their supposed distances from the 
Earth, were the Moon, Mercury, 
Venus, the Sun, Mars, Jupiter and 
Saturn The startling theory that 
the Moon alone moved round the 
Earth, while the Earth, Mercury, 
Venus, Mars, Jupiter and Saturn 
moved round the Sun was put 
forward by Copernicus, the great 
Polish astronomer, m the sixteenth 
century (see Fig 1) The book 
developmg this theory was pub- 
lished in 1^43, as he lay on his 
deathbed 

To us the Earth is merely one of 
a system of planetary bodies which 
move round the Sun The terra 
pUinet IS now restricted to these 
bodies Thus we regard the 
Eanh as a planet but not the Sun 
or the Moon Bodies which revolve 
round planets are termed satellites, 
the Moon is thus the satellite of the 
Earth Some planets have no satel- 


lites, others have a great number 

Ei^t planets in addition to the 
Earth are now known, three 
planets — Uranus, Neptune and 
Pluto — having b^n di^oscred m 
comparatively modem times There 
are also a few thousand small 
bodies, called minor planets or 
asteroids, whose orbits (that is 
paths of travel) lie between the 
orbits of Mars and Jupiter 

Solar System 

The solar system comprises the 
Sun and the various bodies which 
arc associated with tt — the planets 
and their satellites, the asteroids and 
some other bodies such as comets 
and meteorites The system shows a 
number of regular features from 
which we can conclude that it has 
not been formed by chance Thus, 
for instance the planets all revolve 
round the Sun in the same direction 
and, with a few unimportant 
exceptions, the satellites all revolve 
round their parent pCanets in that 
same direction The Sun and the 
planets rotate about then axes m 
the same direction as that in which 
the planets revolve round the Sun 
The paths of the planets he very 
nearly m one plane 

The plane m which the Earth 
revolves round the Sun is termed 
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the ecLptic; the orbits of the other 
plaoets, with the exception of Plato, 
are inclined to the ecbpuc at small 
angles ofseven degrees or less. The 
paths of the satellites are also, for 
the most part, inclmed at small 
angles to the ecliptic. But thou^ 
these regularities could not have 
been brought about by the chance 
play of circumstance, to account for 
the ongm of the solar system has 
pros-ed to be the most baffling 
problem in cosmogony 
The tanous planets move round 
the Sun in accordance with certain 


laws, which were discos-ered bv 
Kepler m the se>entecnih century. 
Let us consider these laic's, 

Kepler’s First Law 
Kepler^s Jirs t law s tale s that the 
orbi t of each planet is an _enic^ 
~The ancients regarded the arcle 
as the perfect curve and they con- 
sidered that the bea>’enly bod-es 
must mosr m aretes or m a 
combination of circular motions. 
They built up a complicated theory 
ofcpicydes(acircularmotion round 
a centre, whidi in its turn has 
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Fig. 1. Diagram shoeing the Umrme as depicted by Copernicus, n-f/A 
the kno'r.n planets revohmg round the Sun in arailar orbits Uranus. 
Neptune and Pluto had not then been discoiered 



Plate I (a) So ilh centre ponton of the Moon near last quarter sho ing 
ring craters of larions sizes Photographed through the JOO inch Moint 
Wilson telescope n an\ of the craters sho » a ntou tin n peak 1 1 their centre 



Plate I Cb) Group of large sunspots photographed through the lOQ-u th 
Mount tVilson telescope The Earth is indicated on the iame scale by the 
black disk superimposed on the bottom left h ind corner of the photograph 






Plate II Spiral nebula seen broadside on in the constellation of the 
Hunting Dogs The spiral arms and the central nucleus are nell shonn 
The arms contain many condensations (star clouds) and dark lanes due 
to obscuring matter The plate exposure in this instance « as 10 hr 45 min 



Plate III. Portion oj the Milky IVay in the constellation of Sagittarius 
in the southern sky This is the brightest part of the Milky IVay, and the 
star images are so densely aggregated that they merge together. Note 
the dark lanes, containing few stars, nhich are caused bv obscuring matter. 




Plate IV (a) The head and part of the tad oj Hade} s Comet Ma> S 
1910 l\ote that in the lad (on the right of the picture) the short hhiie streaks 
are traded images of stars some of nhich are elearh Msibte through the tail 



Plate W (b) fjie examples oJ flames oJ gas (each some thousands o) 
milci high) at the edge of the Sun Three stens of each separated h} a fe* 
minutes iii lime are sho\ n hole the lonsidtrahfe changes in structure 
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anothei circular motion) to account 
for the observed mowments of the 
planets Copernicus, though he 
showed that a considerable simpli- 
fication was obtained by supposing 
that the planets moved round the 
Sun instead of round the Earth, 
was still tied to the idea of circular 
motions Kepler was the first to 
break away from this idea After 
long continued investigations, he 
proved that the path of each 
planet is an ellipse (sec Fig 2) 

If A and B are two fixed poinu 
and the point P moves so that the 
sum of the distances pa and pa 
remain unchanged p describes an 
ellipse, the two points A and b are 
called Its foci An ellipse can be 
drawn by passing a loop of cotton 
round two pins a and o fixed in a 
board , and running a pencil round 
in the loop of the cotton Foe a 
given length of string, the nearer a 
and B are brought together the more 
closely does the ellipse approach 
a circle, when a and b coincide, the 
path of p IS circular Kepler’s first 
law defines the shape of the orbit 
of each planet it is an ellipse sod 
the Sun is at one of the foci 

Kepler’s Secoad and TUrd Laws 
Kepl er s s econdJa w states th at 
each planet r e volves so that the line 
joining It to_th e^ua-sweepS-flycc 

e^Largas . in-cnuaL-iatgryalslflL 
timeisecFig 3) This law describes 
the way in which each planet moves 
in Its orbit ' The motion of a planet 
round the Sun is not constant It is 
most rapid when the planet is 
nearest to the Sun and is slowest 
when It IS farthest away Thus, if 
the areas SAB, SCD are equal, the 
planet takes the same lime to 
move from C to D as from A to B 
_ K.epier s third la ^ivgs a simple 
relationship between the 



Fig 2 Diagram s/ioning a con 
vcnieni vioy of drantng an ellipse 


which differ ent pjanets take to make 
aconiplete’fum round the^un an^ 
ffie~sISr*or~ ;heir Jor^ts^^and^so 
£^5res4hc.distanMjof any planet. 
from _the _Sua (in terms of the 
distance of the Earth from the Sun) 
( ojie mfe rredjvhen the tunc-vshtch 
thT'pIanet__tak es to Ttvoly.e .ioufld 
t^Sun has_ ^n fot inf 
nr^for instance, a planet takes’ 
ei^t years to complete one revolu- 
(loo. It must be (m accordance with 
this law) four times more distant 
than the Earth from the Sun By 
merely observing the periodic times 
of the planets, it therefore becomes 
possible to draw the solar system 
to scale The fixing of any one 
distance in this scale picture then 
settles the size of the whole solar 
system The distance of the Earth 
from the Sun can therefore be found 
if the rhstance of any member of the 
solar system can be determined 
This IS a result of the greatest 
importance U is possible, for 
instant, by making observations of 
the position of Mars m the sky to 
fmd how far away the SuQ is , it is 
not necessary to make any obser- 
vations of the Sun itself 
Kepler spent rtany years in 
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laborious calculations in his 
attempts to find laws which would 
fit the observed motions of the 
planets before he eventually arrived 
at the simple laws which bear his 
name It was the great achievement 
of Sir Isaac Newton (1642 1727) to 
link these laws together and toshow 
that they followed logically trom 
the law of gravitation 

Law of CraTitatton 

Newton s results were published 
in 1687 m his immortal work, the 
Pnncipla, perhaps the greatest of all 
scientific treatises In effect. New* 
ton's law of gravitation states that 
every piece of matter exerts a pull 
on every other piece of matter, the 
pull IS greater the nearer the two 
pieces of matter are to one another 

It IS the force of gravitation that 
causes a body to fall to the ground 
with a definite acceleration, that 
holds the Moon in its orbit round 
the Earth, and that holds the Earth 
and the other planets m their orbits 
round the Sun Just as when a 
stone IS whirled round on the end 
of a string, it is the pull of the string 
that prevents the stone from flying 
away, so it is the invutble pull of 
the Sun (its gravitational attraction) 
that prevents the Earth and other 
planets from flying away Newton 
showed that the motions of the 
planets under the controlling in 
fiuence of the Suns gravitational 
attraction must obey Kepler’s three 
laws 

We have ment loned that the orbit 
of each planet is an ellipse This is 
not stnaly true because, in con* 
sequence of the universality of 
gravitation, each planet attracts 
every other planet these mutual 
attractions vary as the distances of 
the planets from one another vary 
and cause the planets to deviate 


slightly from their elliptical paths 
The disturbances m the path of 
a planet caused by the varying 
attractions of the other planets can 
be calculated, and the precise 
posilion of the planet at any time 
in the future can be predicted If 
the gravitational forces have been 
correctly allowed for, the observed 
position of the planet should be in 
close agreement with the calculated 
position The planet Uranus pro- 
vides an interesting illustration 
Uranus was discovered by WiUiam 
Herschel m 1781, with a telescope 
of his own making He noticed that 
Its image showed a small disk and 
was dilTerent from the pin point 
image of a star He thought at first 
that it was a comet, but it was soon 
proved to be a new planet—ihe 
first planet to bediscovered by Man 
Swerai astronomers before 
Herschel, including Flamsteed, the 
first Astronomer Royal, had actu 
ally observed Uranus, but with their 
small telescopes its disk could not 
be perceived and it had been 
recorded as a star These earlier 
observations were of use in deter- 
mining the orbit of the new planet 
But It was found that Uranus was 
departing from its scheduled place 



Two astronomers, Ada ms i n 
England and Levemer jn_E£ 3 n«, 
mdepcndentlyassumed that Vraaas 
was being disturbed by an unknown 
planet and set to work to determine 
the position of this planet The 
positions they derived were in close 
agreement Challis in C ambridge 
and Galle in Berlin undertook a 
s^rch for the new planet ~<jaTIc 
was fortunate in having some star- 
maps of the region in which the 
planet was to be looked for and on 
September 23 1846,. det ected an 
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Fig 3 Diagram Illustrating Keplers second low, which describes how a 
planet moves in its orbit If the areas of the triangles SAB and SCD are 
equal a planet will take the same time to travel from C to Das from AtoB 


object which was not shown on bis yatory jn Arizona This plane^was 
maps and which proved to be the given Ihe name of Pluto , tHe name^ 
new planet Challis_had ^already of the god of the nether regions 

observed it on two nights 6ot, was peculiarly appropriate, for its 
having no star maps he was fore- first two letters are the initials of 
staUed_jDL_lhe-discavery-by Galle:. Pe rcival Lowell , the founder of the 
The newjl anet was called Neptune observatory at which the planet was 

As obsemtions of Uranus and discovered and whose calculations 
Keptunewerecollected itwasfound had stimulated the search for it 
that there were slight discrepancitg It follows from Kepler s third 
m the motions of planetT law flat the more distant a planet is 
Lowell investigated these and from the Sun the longer is the time 

assuming“again‘' that they were that it takes to describe its orbit 

raused by an unknown planet Itcanalsoreadilybeshownthatthe 
derived ~air~Or6in^r”'tI3r Body more distant the planet the slower 
After a search lastin g^for several is its speed in its orbit 
ygSK fa taint distant planet was Thus for example Mercury takes 
delec^ on Tong-exposure photo- eigh ffre ight^ days to complete a 
graphs ta^ at the Lowell O bser revolution round the Sun mean 
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distance being 36 miflion miles and 
Its speed about thirty miles a second; 
Pluto takes tiearly 250 years to 
compkre a revolution, »s mean 
distance being 3,670 million miks 
and its speed nearly three miles a 
second The sp^d of ibe Barth is 
approximately 181 tniies a second 

Bode’s Ls« 

Before the discovery Of Neptune, 
It was noted that the distances of 
the planets could be found by using 
a certain rule, known as Bode's law 
Write down the series of numbers 
0, 3, 6, 12, 24 in which each 
number (afler the first) » double 
the preceding Now add 4 to every 
number Bode's law states that the 
numbers so obtained represent 
fairly closely the relative distances 
of the planets from the Sun the 
distance of the Eanh betng taken 
as 10 (see table below) 

It will be seen that the law holds 
fairly well for the planets up to 
Uranus, but that it fails for Neptune 
and Ftuto, (he actual distance of 
Fluto being approximately e^ual to 
the distance re<)uired by Bode s law 
forNeptune No planet was known 
coirespondiRg to the distance 28 
between Mars and Jupiter But on 
January 1. 1801. Piazu at Palermo 
discovered a small body at aWut 
this distance, to which the name 
Circs, after the tutelary deity of the 
island, was given 

Shortly afterwards two other 


small bodies at about the satne 
dcstance were discovered Juno m 
l^andVcstamlSO? Therewere 
no further discoveries umd 1847, 
but since then many new tiny 
planets or asteroids have been dis- 
covered, so that some 2,000 of these 
small bodies are now toown The 
origin of the asteroids is not fcnosvn 
but It is thought possible that they 
may have been produced by the 
disruption of a planet which was 
situated between Mars and Jupiter, 
The asteroid Eros is of special 
MMeresf. as it occasionally tomts 
sufficiently near the Earth to enable 
Its distance to be aconately deter- 
mmed whilst it is sufficiently bnght 
to be easily observed Its nearest 
approach to (he Earth since <($ 
discovery m 1897 occurred in 1931, 
when It approached to a distance 
of about 16 million miles. From 
extensive observations of Eros at 
that near approach the scale of the 
$o)ar system was obtained, the 
mean distance of tbe Eanh from the 
Sun was found to be 93,003,000 
mfles, which is the most accurate 
estimate that has yet been made 

Thases of the MoAa 
The planets and their satelLiies are 
not self luminous bodies; wc see 
them only by means of light from 
theSun which fails upon themandts 
reflected by them It is to this cause 
that the phases of the Moon arc due 
A* any lime, half of the Moon’s 


Bede’s Law of Plaoetary Dhtanees 
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By Bode’s law 
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8 $ 


PHASES OF TWE MOON 

TOiW 

t 



Fig. 4 The Moon at different positions tn its orbit, ^>ith haif tts surface 
lUuminoted b} the Sun, and {outer circle) the appearattee of the Moon as 
slewed from the Earth, shonn in the centre of the diasram 


surface IS lUunynaicd by San, dvrection from the Earth to the 
the other half is in darkness The Moon, is at right angles to the 
proportion of the sunlit face that we direction from the Moon to the 
cm see depeatb upon the position Sun, v.e see half the sunlit face: it 
of the Earth ici relation 'to the ts thnrx first or last quarter 
direction from the Sun to the Moon The phases of the Mcion are 

When the Earth is between the Son illustrated in Fig 4 The inner 
and the Moon we see the whole of {Panels, Mercury and Venus, show 
the sanin fa« of the Moon, rt is acompleiesucccsston of phases hkc 
then Full Moon When the Moon the Moon but a telescopes needed 
IS between the Sun and the Eanl^ to reveal them ; the phases of Venus 
wc face the dark side of the Mooo; van amongst the first discovenes 
rt IS then New Moon. When tlw tnade in 1610 by Gahieo with lus 
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primilive telescope The outer 
planets whtcharcmoredjstamthan 
the Eanh from the Sun showonlya 
slight phase effect , in the case of 
Mars, the nearest of these ptam^ 
to the Earth about one-ei^th of 
Its disk can be obscured 

Eclipses 

If the orbit of the Moon round 
the Earth w-ere in the same plane as 
the orbit of the Earth round the 
Sun (the ecliptic) the Moort viould 
come directly betw-eeri theEarthand 
the Sun at every New Moon and 
there would be ari eclipse of (he 
Sun the Earth would come directly 
between the Sun and the Moon at 
every Full Moon and there would 
be an eclipse of the Moon There 
would then be an eclipse of the Sun 
and an eclipse of the Moon every 
month But the orbit of the Moon 
IS inclined at an angle of about 
i dee to the ecliptic eclrpscs of 
the Sun or Moon can thereforeonly 
occur when the Moon is near one of 
the points where itt path crosses the 
ecliptic U can be shown that there 
must be at least two eclipses in a 
year, when there are only two they 
must both be eclipses of the Sun 
There may be as many as seven 
eclipses in a year which will be 
either five solar and two hinar or 
four solar and three lunar 

The hloon and the Planers 

The planets and their satellites 
differ considerably m si« but all 
arc much smaller than the Sun (see 
Fig 5) Taking the Earth with a 
diameter of 7 900 miles as the 
standard ofcomparison the Moon 
is a relatively small body with a 
diameter of only 2 160 miles Two 
of the planers Mercury and Mars 
arc appreciably smaller than Jbe- 
Earth with diameters of 3000 and 


42C0 miles respectively Venus is 
but slightly smallef than the Earth 
Jupiter, Saturn, Uranus and Nep- 
tune, which are known as the major 
planets are all much larger than the 
Earth Jupiter, the largest and most 
imsstve of the planets could con 
lam J 300 bodies of the size of the 
Earth The average densities of 
these four planets are much less 
than those of the smaller planets, 
the average density of Saturn is 
actually less than that of svater 
The major planets have very deep 
atmospheres, m deiemiimns theif 
average densities the rocky cores 
and the atmospheres are lumped 

"’S’’" „ J' " 

The satellites have a wide range 
m sue the largest are comparable 
with the Moon or Mercury, whilst 
the smallest are only a few miles m 
diameter .Mercury^a n d Vi.nus h ave 
no satelli tes Mfm_b ^wb~t inv 
’onor~ Jupltcr ha s fo ur large an d 
seven. $maii.5atcitltg5' •h aturrT^ s 
one large satellite and 
of mfermeaiate 

four satellites of moderate size while 
Neptune haT only one which is 
*35001 the size of Mercury Little is 
knowti aboorPlulo,_it i^robably 
comparablc^in size with the Eajth 
an3 n o satellite tiTlC has. been 
detected 

The Sun has a diameter of 
864 000 miles It could therefore 
contain about 1 000 bodies the size 
of Jupiter or ) 300000 bodies the 
size of the Earth The relative sues 
of the Sun and planets are indicated 
in Fig 5 

The temperature of a planjt can 
be calculate from its distance from 
the Sun Consider, for instance the 
Earth We know that its mlerior is 
viann , evidence for this is provided 
»> various ways, such as the increase 
in temperature in going dow n a mine 
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Ilg 5, /^elQUveSizes&fiheSunandt/^pfonets The outermost planet, Pluto 
is not shavn here as fiiile ts at present known about Us site or eomposittan 


or by the esusience ol voJcanocs, 
geysers aiwi hot spnngs If the 
Eanh received no heat from the Sun, 
heat would gradually flow outwards 
from jia mtenor and the Earth 
would get cooler and cooler But 
il IS conimuaUy ceceiMog beat ftotn 
the Sun and a state of equilibnum 
has be«i aitamed, in which the heat 
received from the Sun just balances 
the heat flowing out This makes it 
possible tocalcufate the temperature 
of each planet, the calculated 
iratperatow agree closely with the 
temperatures found by direct mcas- 
'Jtrmeat at the telescope The 
greaicrthe distance of a planet from 
dw Sun the cooler the planet must 
be 

The major planets and Pluto are 
©conceivably cold, judged by the 
^rths standard of companson 
The average temperature of •Jupiter 
u— 140deg C , which coiresponds 
to 250 deg of frost on the Fahren- 
heit scale, the others are consider- 
ably colder than this Mercury, on 
the other hand, with a temperature 
of 400 deg C IS about as hot as 
molten lead Venus ts distinctly 
wanner th^n ific Estth, a^hiht Mars 
» appreciably cooler 

The Moon IS our nearest celestiaJ 


neighbour, only 240,000 miles away, 
and we can study its surface m 
coDSidera ble detail If an astrono- 
mer of the Moon were to look at our 
Earth with a powerful telescope 
he would see continents, islands, 
oceans, laV«. nvtra and great 
rnountaui ranges, be would notice 
that large areas were often obscured 
from View by clouds, bm that these 
clouds had no permanence of form 
or extent . he would see the polar 
caps of jce and snow, he would 
detect changes of colouratfon. 
caused by the seasonal growth and 
dying away of vegetation 

Features of the Moon 
With long continued observation 
he would notice that other chaoses 
were taking place the growth of 
large cities and the impounding of 
rivers or valleys to form artificial 
reservoirs would be apparent These 
he nught imcrpret as the work of 
mtelligem beings Butwhenwclook 
at the Moon we see none of these 
Uimss. weseean and rugged moun- 
tainous world, without oceans, lakes 
Or mers, there is no trace of 
legeratfOiT snd rto clouds avr 
obscure the surface It ts a world 
Without Chungs, a world without 
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life, a dead It « a vk-orM. 

moreov'er that u completely devoid 
of atmosphere This is best proved, 
perhaps, when the Moon o«r its 
first quarter, passes tn from of a star 
in its eastward motion across the 
sky. As the dark mvtsible edes of 
the Moon passes in from of the star 
the scar disappears uutanianeousty 
If the Moon possessed an atmo- 
sphere £he scar would gradoally 
fade from sight &eing without an 
srmosphere, hfe on the Moon is 
oeoessanly impossible 
A striking feaiiue of the Moon 
15 the great number of nng nioun 
tains (see Plate Ia> of all sires froin 
SnalT oncsv less chan a quaner of a 
rede m diameter, to very large ones. 
100 or !50 mties across These nng 
mountains or craters may be of 
volcanic origin or they may hav« 
been produced by the impact oi 
manv great tneieors. when the 
Moons surface w-as ml! plastic 
The Eanb has tto correspondisg 
formations — they may have existed 
m the earl y days of its history and 
have disappeaitd in the successive 
stages of mouniau] upU! and 
erosion by wind and water 

Less of Anoovphete 
It IS of some interest to mqutie 
why the Moon has no ainwjphere 
The natural tendency of a gaseous 
atmosphere on any planet is lo leak 
away into space , but this tendency 
IS held more or Jess lO check by the 
giavitatioDa] pull of the planet If 
the gravitational pull of the Earth 
cotild be overcome, its atmosphere 
would leak away into space almost 
At icawsi 

Wr-ai be a definite rate ofloss for each 
of the gases of the atmosphere of * 
planet, depending upon the gravit- 
ational puh and the temperature of 
the planet. Tbe lighter the gas the 


more rapid the rate at which it cm 
escape from a given planet, the 
hi^r the temperature, the more 
rapid the rate at which every gas m 
ihe aimospberc will escape The 
rate of escape can be calculated 

Atmosfihffw of PiaoeU 

It is found that the atmosphere of 
the Earth at the present tune, could 
not lose ev«a the lighlest gas-— 
hydrogen. But as ii contains very 
btile hydrogen or helium, the two 
(latest and most common elC' 
tncnis IQ stellar space, it can be 
ttifcrred that the Earth has coaled 
to Its present condition from a very 
much hotter state and that it 
remained hot suCfiaently long for 
most of the hydrogen and hsfium 
in Hi earbest atmosphere to escape, 
but not long enough for the heat ter 
cases to escape 

Coajjdennglheotherplanwi the 
four major planets have such a 
strong sravitatioaal pull that, even 
«I^ rhey were hot they were able 
to retain the whole of their early 
atmospheres they therefore have 
very extensive atmospheres, which 
arc nch in hydrogen and helium- 
Mcrcury, at the other extreme has 
lost ab Its atmosphere Venus has 
an atmosphere comparable in extent 
to that oftbe Earth whilst Mars has 
a much thinner atmosphere. 

The atmospheres of the Earth 
and of Its twin sister, Venus are 
markedly different in their cotn- 
posiuon. \S'herca5 the atmosphere 
of xheJEartHTTneh in ovygen'and’ 
contains little carbon dioxide, that 
of Venus is nch la carbon dioxide 
Jiws? catwadef .IwA'. if eitj\ oujg’nr 
Venus IS an exircrnely and world, 
subject to perpetual and violent 
dust stonns, which make her atmo- 
sphere so cloudy and thick ttoi her 
surface can never be seen The 
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absence of oxygen and water on 
Venus suggests that there can be 
little or no vegetation there, it is 
the extensive vegetation on the 
Earth which is responsible for the 
considerable amount of oxygen in 
the atmosphere of our planet 

Mars and Major Planets 
Mars IS m many ways the most 
interesting of the planets We can 
seehersurfa ce, wit h dusky markings 
on a ruddy background While 
polar caps appear and disappear 
around her poles, with the altern- 
ation of the seasons, but they arc 
neither so extensive nor so thick as 
the Earth’s polar caps, the rapid 
rate at which they melt in summer 
proves that they are not more than 
a few inches in thickness 
Clouds are often seen on Mars 
and have a tendency to form soon 
after noon The maximum tem- 
perature on Mars i s about 5 0 _dcg_ 
» b uxthe changes of temperatu re, 
in consequence of the thin atmo- 
sphere, are rapid and considerable 
ThCJnimmum temperature arj^t 
I S about — 130 _deg. F 
The dusky areas of the planet 
show changes in colouration with 
the seasons, and some changes in 
configuration from one Martian 
year to another It seems pretty 
certain that these changes are due 
to vegetation of some sort The 
nature of the finer details of the 
surface markings, to which the name 
of canals has unfortunately been 
attached, has given rise to much 
controversy Lowell considered 
that they were artificial waterways, 
made by intelligent bemgs engaged 
m a struggle for existence on a 
i^orld becoming progressively more 
and But this view is not generally 
accepted today We can find no 
evidence of animal life on Mars, 


though we cannot say that the 
conditions on the planet are such 
that life of some sort is impossible 

The major planets are generally 
similar m their conditions They 
are cold worlds, surrounded by ice 
coatings several thousands of miles 
m thickness Over these are atmo- 
spheric lasers of very great extent 
consisting mainly of hydrogen and 
helium The pressure of the 
atmosphere of Jupiter at its surface 
IS about a million times the pressure 
of the Earth s atmosphere, and is so 
great that the hydrogen and helium 
are liquefied 

Methane or marsh gas is an 
important constituent of the atmo- 
spheres of all four planets Am 
monia is also prominent in Jupiter s 
atmosphere but less so m that of 
the colder planet Saturn, Uranus 
and Neptune are so cold that 
ammonia cannot exist as gas, but is 
liquefied out of the atmospheres. 

The several planets of the solar 
system therefore show a great 
diversity in their general conditions 
With the exception of the Earth and 
Mars, It seems certain that life 
cannot exist on any of them, on 
Mars, there is evidence of vegetation 
but conditions are not very promis- 
ing for any form of animal life 
The extensive vegetation on the 
Earth providing an abundant 
supply of oxygen, together with a 
moderate temperature and an ample 
supply of water and moisture have 
combined to give conditions favour- 
able for the development of a great 
variety of animal life 

Halley’s Comet 

A bright C Qroet,-mth a flaming 
tail stretching across the sky, is a 
striking object in the heavens 
Before the nature of comets was 
umlerstood, it was thought tlut the 
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appearance of a bright comet wafs 
herald of some imponant event and 
often a harbinger of misfonune A 
bright comet (Hahey s) appeared in 
AD 1066 at ibe time of the Norman 
■Huasion and is depicted on the 
famous Bayeux tapestry as an omen 
of success for William of Normandy 
and of disaster for King Harold 
JHalley the second Astronomer 
Royal collected the observations of 
twenty four bright comets and cal 
cuTated their orbits Henoticedthai 
the orbits of the bright comets that 
hadappcaredintheyears}53l 1607 
and 1682 were almost identical and 
concluded that these comets must 
be one and the same He predicted 
that the comet would return near 
the end of the year (753 Halley 
died in ihc year 1742 
As the time for the return drew 
near there was great cxcrtement 
amongst the philosophersofiheage 
for comets hadalways been regarded 
as chance visitors The comet 
returned as predicted being first 
seen on Christmas Eve 1758 It was 
thus proved that comets like the 
planets, move under the control of 
the Suns gravitational attraction 
A remarkable test of Newton a law 
of universal graviiauon was thus 
provided and at the same time it 
wTis established that a comet moves 
m Obedience to definite laws Uwas 
obvious therefore that the appear 
ance of a comet could bnr no 
relation to earthly happenings 

Comets and Shooting Star* 

The orbits of comets are for the 
rrost part extremely elongated 
most comets when farthest from 
the Sun arc fat beyond the most 
distant planet The comet is then 
invisible it moves slowly and is 
subject to n«cns« cold As it neaw 
the Sun. on ns approach it moves 


iDOre and more rapidly and its 
iwnpcrature rises 
The bright head of a comet is not 
3 solid body like the Earth, but is a 
loose collection of rocks stones and 
panicJes of dusi the pressure of the 
Suns radiation drives the small 
dust out from the head producing 
the luminous tail (see Plate IVa) 
wh ch points away from the Sun It 
IS the tail that makes a bright comet 
such a sinking object and gives rise 
to the name comet meaning hairy 
star Thetailisextremelytenuous 
asiar scenthrovshit appeanqvite 
undimmed The Earth has on 
occasion passed through the tail of 
a comet without any detectable 
effect As the tail contains poison 
ous carbon monoxide and cyanogen 
gas It ts fortunate that its dcnsiiy is 
so low lOOOO cubic miles of 
tail do not contain more matter 
than one cubic mch of ordinary air 
But spectacular though a bnght 
comet 1$ with Its tail stretching 
away for millions of miles the 
weight of a comet u insignificant 
compared wiih ihe weight of the 
planets The largest comet weighs 
less than one millionih part of the 
Earths weight Comets represent 
m fact, merely the debns of the 
nutenal that did not condense to 
fonn planets or satei!ut.s 
Occasionally a comet is lost to 
the solar system through the dis- 
turbing action of a planet usually 
Jupiter When a comet passes rwar 
JupitcTi Its orbit may be changed 
from an elongated ellipse to a 
parabola or hyperbola — curves 
which are not closed It then 
travels on never to reium Rut 
there is no evidence of a comet ever 
having entered the solar system 
from outside The great majority 
of comelsare periodic Ihatw they 
return at regular intervals (except 
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for ranattons caused by ptanetaiy 
penurbations]i Tbe comet with the 
shortest penod is Encfce's conrt, 
Bhjrfj returns every y«trs and 
which has been oliencd at every 
relum since J786 Ha3ky’s comet 
has a period of about se\cnty-su 
jears But most comets have 
periods of many hundreds or thous- 
ands of years , the returns of these 
comets have not yet been seen 

Theappearance ofashooiing star 
Of meteor is caused by a small 
partide of maiter, usualJy smaller 
than a pea. which, entering ihe 
Earth's atmosphere at a speed many 
times greater than that of a rifle 
buJiet, is heated to incandescence by 
fnction and rapidly becomes a gas 
The Earth m its journey round the 
Sun encounters several millioos of 
these fragmertts tn the course of a 
day If the fragment is sufTicjefttly 
large, it appears as a meteorite or 
fireball, leaving a long flaming 
streak behind it, u will not be 
completely vaporized in uj passage 
through the Earth satmosphereand 

It will fall to the Earth The Great 
Mereor Crater m Arizona more 
than a mile across and about fW 
feet deep, was made by the rmpaei 
of a meteoric mass eslunaied to 
have weighed one million tons 
Most meteors like comets belong 
to ihe solar system and travel with 
the Sun m its journey through space 
But there are others which unlik- 
comets, are Swept up from outside 
the solar system 

There » a close conncxicm 
bctwecncometsandmeieors- Occa- 
sionally a brilliant meteor shower is 
observed, caused by a stream of 
meteoric particles, travelling m a 
definite orbit, entering Uve Earth's 
st^sphere Comeis have been 
observed to dismtegrate info two or 
roote parts, and become spread out 


along their orbit as a trail of stones 
and dust When a comet which has 
become disintegrated is due to 
nrtum, the comet js no Janper seen 
but there Is instead a brilliant 
shower oT meteors as the Earth 
crosses the comet's track The 
bnlliant meteor shower of Novem- 
ber 13 and 14, 1866. when many 
thousands of shooting stars flashed 
across the sky, was caused by the 
debns of Temple's comet 

The Sun 

The Sun, bang a self-luminous, 
body, is a star — the nearest star to 
theEarth It isof special importance 
to us, as the giver of light and heat, 
which make life on the Earth 
possible It IS both much larger and 
much more massive tban the Earth, 
having 1,300000 times the volume 
of (be Earth and 300.000 times its 
mass The tempemture of the Sun's 
surface is about 6 000 deg C , what 
such a temperature means can be 
better realized by stating that every 
square inch of its surface is con- 
tinually sending out energy at the 
rate of a sixty horsc-powcr engine 

The Earth only receives one part 
m 2 200 millions of the energy 
radiated by the Sun , yet, at the rate 
of Id per Board of Trade unit, the 
value of the energy from Ihe Sun 
falling on the Earth each second 
amotuits to more than £200,000,000 
ff but a small fraction of this energy 
could be harnessed, there would be 
no need ro worry about the future 
exhaustion of the coal and oil 
rcsenes which at present provide 
our mam supplies of power 

The age of the Eanb has been 
estimated from the study of radio- 
active rocks, which contain helium 
and lead as products of the <f«- 
mt^ratiOQ of (he radioactive ele- 
(oents. It IS found to be not less than 
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3,000 million years The Sun must 
be at kasi as old 

How has the Sun been able to 
mainiainits higboulputofradiatton 
for so long u lime? Lord Kelvin 
suggested that the Sun was slowly 
contraewns under its own gravna 
uon, such contraction would make 
It tend to grow hotter and would 
provide n with the energy needed to 
mamtatn its radiation yust as 
compressing air m a bicyefe pump 
warms It But the energy that can 
be obtained tn this way would not 
maintain the Sun s radiation for 
more than about 25 million years 
and IS hopelessly inadequate 

It IS now known thnt the Sun is 
able to draw on some of the energy 
locked up the tnicnor of the 
atom This « made possible by the 
extremely high temperature in the 
Sun s tniertor (he temperarure at 
the Sun s centre is about 20000000 
des C 

Geological evidence has indicated 
that there have been alternations of 
warm periods and i«e ages tn the 
past history of the Earth Thus the 
Sun's output of energy has not been 
absolutely regular in the past The 
variations have fortunasely been 
small in amount if they had been 
comparable with the variations 
shown by many other stars lilc 
would have ceased to exist pn the 
Earth many ages ago 

ComposldoB e( Sun 

The material composition of the 
Sun can be discovered by studying 
«s light It IS known (hat ewry 
clement or simple subsiancc when 
heated until it becomes vaporuted. 
produces Its own speoal kind of 
fight, thus by means of a spectro- 
scope, which IS an instrument for 
separating a mixture of lights mio 
their simplest parts, it is possible to 


analyse the light from the Sun and 
so denltfy the elements present. Just 
as sorely as a person can be identi- 
fied by his ihvimb-prmts 

The Sun n found to consist, by 
and large of the same elements as 
the Earth No tkmetn is found in 
the Sun that has not been found on 
theEaith Oneeiementwas indeed 
discovered m 1868 m the Sun wh ch 
was at that time unknown on the 
Earth this unknown element was 
accordingly called helium (from the 
Creek word for the Sun) In 1895 
H was proved to be present m very 
small quantities m the air we 
breathe, It is next to hydrogen, the 
lightest substance known A few 
elements which occur on the Earth 
have not been detected m the Sun, 
but there arc spee/al reasons which 
account for the failure lo detect 
them such as great rantyoffhe lack 
of suitable means ^ 

Sunrpots 

One of the first things Oafdeo 
discovered when he turned his 
primitive telescope on the Sun in 
1610 was that dark spots were 
usually to be seen on it and that 
these spots appeared to drift across 
the Sun s surface He correctly 
accounted for this apparent drill as 
an effeci of the rotation of the Sun 
around an axis in about twenty 
seven days 

later it was found that the 
number of spots that appeared on 
the Sun vaned m a systematic way, 
rising to a maximum number and 
then falling to a minimum number 
and then rising again , the compfete 
cycle takes about eleven years A 
sunspot minimum occurred in 1944, 
and the number of spots will go on 
tncreasmg umd about 1949 

Large spots, which may be more 
Uian 100,000 miles in diameter, are 
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fsadily visible to the naked «j« 
when the Sun is Viewed through a 
darkened giass A sunspot is like 
a gigantic hollow whirlpool, from 
which matter streams outwards and 
upwards (see Plate fs) The matter 
cools as It expands; though the spot 
appears dark by contrast with the 
brighter background of the surface. 
H B m reality intensely bnght and 
hot. Its temperature being about 
4400 deg The direction of circu- 
tation within the sunspot eddy or 
whirlpool IS opposite m the two 
Jwmispheres, as is the case with 
Cyclonic disturbances on the Earth 
Very intense magnetic forces, com- 
parable in strength to that between 
the pole pieces of a fair-sized 
dynamo, occur in sunspots 

It has been claimed that sunspots 
have an elTeci on the weather But 
the factors that combine to produce 
the weather are cxiremety complex 
and no marked connexion between 
sunspots and weather has ever been 
'established, though the annual rings 
of certain trees, such as the giant 
redwood trees of California, show 
vanations in their spacing which 
correlate with sunspots There is a 
very dose relationship on the other 
hand, between the solar cycle and 
vanaijonsin the Earth’s magnetism 
Magnetic storms, when telegraph 
and telephone circuits arc apt to be 
KKcrfercd with and the compass 
needle is set m violent vibration are 
most frequent when sunspots are 
most numeroi^ Sudden radio 
fadings and displays of the aurora 
also occur most often at these tunes 

Solar Flames 

Great flames of incandescent gas 
may often be seen extending our 
the Sun’s edge (sec Plate fVs) 
iray may persist for a considerable 
while, but at times they are seen 


to dissipate with great vtohSec. the 
gaseous matter being shot away 
from the Sun wiih a speed of about 
1.000 miles a second In about 
twenty-four hours this matter can 
travel the distance between the Sun 
and the Earth , if it comes near the 
Earth, the particles ofmatter, which 
are electrically charged, are in- 
fluenced by the Earth’s magnetism 
and move spirally mwards towards 
the magnetic poles Eleanc efTects 
are then produced, which give nse 
to displays of aurora The upper 
layers of the atmosphere become 
electrically charged and large elec- 
trical currents circulate in them, 
which produce magnetic effects At 
the same time ordinary radso waves 
arc upset So we get magnetic 
storms radio fadings and auroral 
displays — all caused by phenomena 
occurring on the Sun 

The Sian 

Sami Paul said that "one sur 
diffcrethfromanotherstaringlory ' 
When we look at the heavens we 
see bricht stars and fami stars But 
one star may appear brighter than 
another cither b^use tt is mtrasic- 
ally brighter or because u is n«rer 
So tl !S necessary to find the dis- 
tances of the stars before s\e can 
obtain any mformation about their 
actual bnghtness The stars are 
sum — self luminous bodies — and 
because they appear so much fainter 
than our Sun they must be much 
more d/stam We should, tn fact, 
have to view the Sun from a distance 
of about 30 mlHion million miles 
for it to appear as a star of the first 
magniiBde 

Because stellar distances are so 
great it is convenient to express 
them m terms of light-tune Eighty 
trails a-t 186,000 mil es a se cond and^* 
tato aboufcigHt mmuteslo reach 
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the Birth from the Sun. So see 
the Sun as it was eight minutes 
pmioiuiy Ijshttdi.esS|hoursto 
travel from the Sun to the most 
distant planet Pluto Travelling on 
bejond the confines of the solar 
s^'stem, it would take about four 
years correspondingtoadistanceof 
alxiut 2$ million million miles to 
reach the nearest known star If we 
represent the Sun, whose diameter 
IS E64 000 miles by a tennis halt and 
imagine half a dozen tennis halls to 
be moving inside a hollow sphere 
the size of the Earth — S 000 miles in 
diameter — we have a fairly true 
idea of the comparative emptiness 
of space 

Very refined and accurate meas- 
urements are needed to find star 
distances. But the disunces of 
several thousand stars are now 
kaown and it thus becomes possible 
to compare the actual brightness or 
candle-powers of these stars V\e 
find that (be stm differ v«ry greatly 
ittetr candte-power Ote bright 
star Canopus for lostaoce has a 
luminosity about SO OOO iimes that 
of the Sun Praxima Cenuun the 
nearest known star on the cthor 
hand, hasa lunuaosuy only one tea 
thousandth of that of the Sun 
Now these differences in lumin 
osities may be due to two factors 
to difierences mstze or to difTemtces 
in actual brightness per unit area of 
surface Ixttis consider the second 
fanor first when we look at the 
stars, we see that they differ in colour 
— some ate blue, some are white, 
some arc jettow and some are red. 
These differences of colour corres- 
pond to d fferences in temperatme, 
^usj Asmolfco steel in cooling,^uses 
sucx«avcly throu^ the staps 
from a white heat to a dull red heat 
The temperatures of the stars 
range from about 30 000 deg. C for 


the blue stars to about 2,500 deg. 
for the ted stars. The mtnnsic 
bnghtness per unit area of the 
surface of a star depends only on 
ds temperature being greater the 
higher the temperature So we are 
able to allow for the differences to 
temperature when eompanng the 
caadie-powers of different stars and 
thus to obtain the surface areas and 
thesizesofthestars ThedifTerenccs 
in size prove to be far grealerthan 
the difierences ui temperature The 
bnght$tarAnt3re$,formstancc has 
a diameter 4SQ tunes that of the Sun . 
if Uie Sun were placed at the centre 
of Antaies the orbit of Mars would 
(alt well wnhm the star The star 
known as Procynn B on the other 
hand, proves to hTsmaUcrthwThe’ 
plaTKt Neptune (see Figs 6 and 7) 

Man end Density of Stars 
ft may seem surprmngthat a star 
can be smaller thu a planet. But 
there are tssenual differences. Al 

\s self lunuAOUs but & plaiSiTir 
nM, SndThe mass of a star is gr^er 
tl^ that oT a planet. The stars do 
7ot show as'wide a range zn mass' 
as they do m luminosity or siz&j 





Fig. 6. Relamt si es of ike Sun, 
A>*lares and the oriit of MafS 
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Few stars have a mass greater than 
fifty times Of less than one tenth the 
mass of the Sun ‘nterc proves to 
be a very close connexion beuveen 
mass and luminosity, the stars of 
highest candle power being the 
most massive , and conversely The 
large massive and highly luminous 
stars ate called giants the small 
stars of small mass and low 
lummosuy are called dwarfs. 

The mass of Neptune is only 
about one twenty-thousandth that 
of the Sun A star which is smaller 
than Neptune and which has a mass 
not much less than that of the Son 
must therefore have a very high 
average density The stars differ 
more widely in density than to any 
other respect the average density 
of a giant star such as Antares is 
comparable with that of air m 
a fairly w'etl exhausted vacuum 
whereas some of the dwarf stars 
are so dense that a match box full 
of their matenal would weigh 
several tons 

The knowledge of the structure 
of the atom which has been gained 
in recent years shows how such 
extremely hi^ densities are possible 
An atom can be crudely compared 
to a imruature solar system with a 
central nucleus around which move 
a number of electrons The loial 
volume occupied by the nucleus and 
the electrons is very small com 
pared with the sire of the atom At 
high temperatures the electrons 
become successively detached from 
the nucleus, the temperature inside 
a star is so high that all the electrons 
become detached and we have a 
vast eoUeetioa of nuclei and eJ«v 
irons flying about independently 
of each other It thus becomes 
possible to compress the mattw to 
a state of extremely high density, m 
which the electrons and nucjei ^ 



Fig 7 Retains sizes of the Sun, 
Jupiier Sinus B and Proeyon B 


brought very close— a density which 
IS much higher than that of any 
solid at normal temperatures 
The composiuon of the stars can 
be mvesfigatcd by analysing ihcir 
light just as in the case of the Sun 
Not only are the elements tn the 
Sun found to be present also lo the 
stars but the vaaous stars appear 
to be remarkably similar tn ^etr 
composition By far the most 
abundant element m the stais is 
hydrogen although this is the 
lightest clement it forms about one- 
third part by weight of the average 
star This sunilantym composition 
suggests that the stars may all have 
been formed by condensation from 
some pnmevaf matenal that at one 
ume filled all space 

Double and Variable Stars 
Many stars which appea'r single 
to the unaided eye or when viewed 
in a low-power telescope are found 
lobe douWewhen viewed m a high 
power telescope The appearance 
of a double star may of course, be 
due merely to two stars lying by 
chance almost in the same line of 
sight, but double stars are far too 
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numerous to be cspbmed as siscb 
a chance effect The majority oT 
stars that appear double are rwil 
twin sj’stems, this can be confirmed 
by careful observations for jt is 
found that the two twins of the 
system are movug round each 
other Thus the sian equally with 
the planets their satellucs and 
comets are obedient to the law of 
gravitation It is from the study of 
the orbita.1 motions »n these twin 
systems that much of our knowledge 
of the masses of the stars has been 
obtained 

If we were to view such a twin 
system edgewise or nearly edgewise 
onmiheplaneof their motion each 
star would eclipse or partially 
eclipse the other once in each 
oriiita] resolution The brightness 
of the system will change as the 
light from the one star is partially 
or wholly cut off by the other 
Many stars are found to vary m 
brightness in a regular way which 
can be accounted for by mutual 
edfpstfs such scars ol^en appear (o 
be single even in the highest 
powered telescopes but the van 
aliens in bnghtness tell us that they 
are really twin systems 

Stars w'hich vary m brightness are 
called vamble stars In most cases 
the variations in brightness are nor 
duetoeclipsesjR a twin system but 
are real vanaiions in the brightness 
of a single star The changes of 
brightness of many stars are quite 
^regularw But there o one class of 
star of special interest in which they 
occur WKh remarkable regaianty 
These stars are called Cepbetd 
variables afier the type star Delta 
Cephei 

The variations m brightness of 
the Ccpheid variables have been 
proved lo be caused by rhythmical 
puisaiiosss of the star as a whole *o 


that these stars are often called 
pulsating stars Their special uf 
terest anses from the fart that a 
definite relation exists between the 
mtruuic bnghtness of the star and 
Its penod or length of time of 
pulsation. The greater the bright- 
ness of the star the longer is ns 
period of pulsation 

As It 1$ a straightforward matter 
to determine the period of the 
variation m bnghtness the intnnsic 
bn^tness or candle power of 3 
Ccpbeid variable can readily be 
calculated The Cepheid vanables 
therefore serve the astronomer as 
standard candles for by measunng 
the apparent bnghtness of such a 
star and knowing its intnijsic 
bn:^tncss we can readily calculate 
irs distance 

This property cf the pulsating 
stars IS of special importance bo> 
cause these stars all have great 
tnirutsic brightness end they are 
vistble at a very great distance so 
that they enable the distances of 
remote objects or sj stems to ^ 
found As the direct measurement 
of star distances becomes unreliable 
beyond about 500 lighi-years the 
pulsating stars enable the astrono- 
mer to extend tus knowledge of 
stellar distances considerably 

“ Nti* ” Stars 

Another group of stars of special 
miertst artjhc.no«e or new stars. 
A nova IS a star whTch, after behav- 
mg u a normal star suddenly 
comrncnces to increase rapidly in 
bnfihtnrts and in the course of a 
few days or even of a few hours 
increases in brightness a hundred 
thousand or even a million fold A 
star which was invisible to the 
naked eye may increase m brightness 
to such an extent that it becomes 
vuiblc Before ike days of the 
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telescope, it appeared when this 
happened as Chough a new star had 
appeared in the sky, such a siar 
>\-as consequently called a new star 
A particularly bneht nova ap- 
peared in 1572 and became as 
bnght as Venus at its brightest, it 
was extensively observed by 
Brahe After a nova has reached its 
tnaxunum brightness about 80.000 
times the brightness of the Sun, the 
nova starts to fade again, at first 
rapidly and then more slowly until 
it at length returns to approximately 
Its former brightness 
When the outburst of a nova 
occurs, the star swells up rapidly 
and, when near its greatest bnght 
ness, throws off a shell of faseous 
matter which moves outwards from 
ihe star svith a high speed, usually 
several hundreds of miles a second 
These shells of gas, still receding 
from the nova, can oRea be photo- 
graphed many years afler die out- 
burst The cause of the outburst of 
a nova is very much of a inystety 
The high luminosity of these stan 
at their ntaxunum brightness proves 
useful in providing another means 
of estimating the distances of very 
remote systems, because, taken 
and large, the luminosity of all 
DOvie at iheir maximum seems to 
be approximately the same 

IVferments of the Stxn 
The ancient Greeks called ibe 
^stars iw^tafs'tb distingimh ihein 
'from the wandering stars or planets 
Bemg without any means of making 
mcasarcttients of great preasion. 
they were unable to detect any 
changes m the relative positions of 
the stars. In 1718 Halley found 
that the bnght stars Arctunia and 
■'Sinus had moved southwards since 
the time of Ptolemy, about the 
middle of the second century a o , 


by about 1 deg and i deg respec 
tfsely Since Halley’s time, the 
accurate measurements of star 
positions have shown that no stars 
can properly be called fixed The 
stars are all m motion and it is only 
because their distances are so great 
that ihcseniotionsremijnedsolong 
undiscovered 

The motions of a star in space 
nwy be »n any direction The 
motion at right angles to the hue 
of sight causes an angular change 
m the position of the star, if the 
star s distance is known, this change 
can be converted into ft speed of to 
tmny miles a second The motion 
m the line of sight can be directly 
measured m miles a second, because 
it produces changes in the colour of 
the light emitted by the star The 
stars of small mass move on the 
whole more rapidly than the stan 
of lar^ mass, is this respect the 
stars behave rather like the mole- 
cules in a mixture of gases, where 
the molecules of the lighter ele- 
ments move faster on the average 
than those of the heavier elements 
The motion of the Sun itself can 
be detected by analysing cither the 
angular mouaos of the stars across 
the Une of sight or the linear 
motions along the line of sight The 
Sun proves to be moving, relatively 
to the surrounding stars, with a 
speed of about thirteen miles a 
second towards a point jn the 
constellation of Hercules. 

The Galactic System 
The first attempt to obtain in- 
formation about the general struc- 
ture of the stellar or sidereal system 
was made by Sir Wilham Herschcl 
m the latter part of the eighteenth 
century, using his method of star- 
gauging- Herschel took some 700 
regions ^stnbuted over the sky and 
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Vtrth his telescope counted the 
number of stars vajblc m each 
region. He assumed that the depth 
to i^hicb the sidereal system extend- 
ed in any direction was propor- 
tional to the number of stars wible 
m that direction The conclusion he 
reached was that the system was 
shaped roughly like a gigantic 
grindstone, with a much greater 
extension m all directions ta one 
plane than in any other direction 

The Milky Vt>y 

The plane in which the greatest 
extension of the system occurs is 
marked by the Milky Way. the 
broad bright belt which stretches 
right round the sky Before Her 
s^I's tune there had been mwdi 
controversy about the tuturc of the 
Milky Way Hers^l's telescope, 
of much tett^ quality than any 
previously coQstrtKted, showed coo 
dusively that the MQky Way 
consists of a vast number of faiot 
and presumably distant stars, in 
visible separately to the caked eye, 
die aggre^te brightness of the great 
number of stars is considerable 

With large modern telesc^ics, 
the MUky Way can be studied m 
great detail It has an irregular 
stnicture and consists of numerous 
groups of stars, called star-cto uds 
The bn^test region, cootaicing 
the densest collection of stars, is to 
die consteliaiion of Sagittanus, in 
the southern sky For part of its 
extent, the Mdky Way (sec Plate Ul) 
d ivides into two b ranches, separ- 
ated by a region comparatis’ely 
devoid of stars The star-clouds are 
all very remote: they contain many 
piflsating stars, whi^ enable (heir 
distances to be deiemuncd Some 
of them arc at distances as great as 
30,0(X> light-years , other star-douds 
which are hidden from view ly 


nearer clouds are presumably stiU 
more distant. 

IfLjnany^arts^f the Milky_Way 
wfind not ordy_stats but also ha^ 
pmches of faint srccnish light The 
ntost powerful telcsojpcs fail to 
resolve these patches into separate 
stars nod the analysis of their light 
proves It to be the some as the light 
giveo out by luminous gas These 
luminous patches, or nebula (from 
the Latin word for “cloud '} consist 
of gaseous matter of extremely low. 
^nsity, not more than one- 
miUjomh that of the gas leit in the 
most perfect vacuum that the 
physicisi can produce They shine 
virtue of stars embedded within 
them, absorbing the light from the 
stars and emitting it again. 

In addition to these luminous 
clouds, many dark patches, almost 
devoid of surs, zst found m the 
Milky Way, eccumog often m close 
assoctauon with the luminous 
oebula These dark patches are 
caused by opaque clouds of fine 
dust which obscure the light from 
the stars lying behind This fine 
dust IS widely scattered throughout 
the central region* of the Milky 
Way, the division of the Milky 
Way into two branches over part 
of ns length, already referred to. is 
due to the presence of this dust. 
The absorbing matter m the Milky 
Way regions is a senous compJi- 
catioa to the astronomer, because 
even where it does not completely 
black out most distant stars, it dims 
item and complicates the deter- 
mination of their distances. 

Globular Oustin 
fftcn is St possible to form 
any reasonably accurate idea of the 
dimensions of our sidereal universe 
or Galaxy, as it is generally called ? 
This IS, fortunately made possible 



THE GALACTIC SYSTEM 


99 


by a group of objects of special 
mtercst, called globular clusters 
Such a cluster consists of a more or 
less sphcncal group of many 
thousands of stars> packed mote 
and more closely towards the centre 
of tlw cluster Unltke the ducFcte 
stare which are strongly concen 
trated tONvards the plane of the 
Milky Way these clusters have an 
approximately sphcncal shape so 
that, for Uie most pan, they arc not 
viewed through any great depth of 
absorbing matter Their distances 
can all be found, because pulsating 
stars are present in them They 


prove to be very distant systems 
the nearest of them being approxi 
mately 1 5 000 hght years away 

Oksractnrlstscs of Galaxy 
With the information obtained 
from the globular clusters, supple- 
mented by other information it has 
been found that the Calais is a 
hi^ly flattened system whose 
greatest extent, m the plane of the 
Milky Way, is about ^ 000 light 
yearsfsecFig 8) Our Sun occupies 
a position, about 25 OOO light years 
from the centre, which lies in the 
direction of the star-clouds in 



1 % ? Sc/Kmadc model string the sfiape and dimensions of the Galaxy 

The smalt dots represent stars and ike tarter ones globular star clusters 

X »« the pomttOB of the Sun 
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Sagitwnus, where the Mtlky Way 
IS brightest The study of the 
motions of the stars in the direction 
of.andawayfrom.lhecenlre shows 
that the Galaxy is slowly rotating 
the time of one complete rotation 
m the neighbourhood of the Sun 
being about 225 million years Yet 
because of the great dimensions of 
the system, the Sun, in common 
with the Stan m «$ vicinity, has a 
motion throu^ space arising from 
the roiaiion, of about 130 miles a 
second 

The rotation takes place under 
the general gravitational attraction 
of the system as a whole, which 
enables the mass of the system 
to be estimated It proves to be 
about 160 000 million times the 
mass of the Sun This mass in 
eludes the mass of all the stars 
together with that of all the gaseous 
matter and dust scattered through 
the system, the total mass of this 
diffuse matter is approximately 
equal to Che total mass of all the 
stars Thus about half the matter 
of (he Galaxy has condensed into 
stars which, if all were of mass 
equal to the Sun, would number 
about SO.COO miliions, the other 
half has remained uncondensed 

Other Galaxies 

Our Galaxy is merely one of 
many otEier galaxies or island 
universes in space Many systems 
are known which resemble *n all 
their essential features what we may 
suppose our Galaxy would look 
like, if seen cdgewisc'cn from s 
great distance — elongated systems 
with a central condcRsation and 
with obscuring matter spread along 
the centra] plane But what would 
sudi systems look like if seen 
broadside-on'’ Systems can be 
found vshich are inclined at aU 


ati^« to the line of sight from 
ed©:wise-on to broadside-on When 
seen broadside on these gilaxies 
show a typical spml structure, w iih 
two spiral arms curling outwards 
from the centra! nucleus (see Plate 
II) For this reason they are 
often termed spiral nebulx The 
extent to which the matter in (he 
arms has condensed into stars 
vanes from one galaxy to another, 
bat many appear to be in a state 
of aggregation corresponding to our 
Galaxy 

The Great Nebula in Andromeda, 
which IS visible to the naked eye 
as a faint diffuse patch of light, can 
be studied in considerable detail 
It contains numerous star<}oud$ 
bright nebula, obscunng matter 
and s{ar>ciusters. both Cepheid 
variables and novte have been 
detected in It Like our Galaxy it is 
slowly rotating There ts a strong 
general resemblance between the 
structure of the Andromeda nebula 
and our Cslaxy. but before it could 
be concluded that they were similar 
systems the dimensions and distance 
of the Andromeda nebula had to be 
determined 

For many years it remained un- 
dcaded whether the spiral ttehul® 
were members of our Galaxy or 
were island universes, they were 
found in all parts of the sky except 
in the viciniiy of the Milky Way 
This seemed to indicate a distri- 
bution related to the structure of 
our Galaxy, but we Know now that 
It IS the obscuring matter in the 
Mtlky Way which makes it im- 
possible to see distant systems which 
lie near the plane of the Milky Way. 

■The discovery of Cephcid van- 
Bbtes and of nav-c m the Andro- 
meda nebula and in several other 
of the spiral nebulz enabled their 
distances to be found and their 
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dimensions to be assigned The 
distance of the Andromeda nebula 
was found to be 753 000 light ycais, 
which places it far outside our 
Galaxy, jn size k proves to be 
comparable wth though rather 
smaller than, our Galaxy The other 
spiral systems m which Ccpheid 
variables or novse have been 
detected prove to be of about the 
same size Rough estimates of the 
distances of more remote systems 
could therefore be dented on the 
general assumption that all these 
systems are equal m size 

The Expanding Uoirerse 
When the velocities in the line of 
sight of these other galaxies %v«te 
measured, the unexpected result 
was found that they are all receding 
Of moving away from our Galaxy 
and that their speeds of recession 
are roughly proportional to their 
distances. By assuming that the 
speeds of racession are stnaly 
proportional to the distances, re* 
vised values of the distances were 
denved The relationship between 
speed of recession and distance 
makesit possible to hnd the distance 
of any remote galaxy by measunng 
Its speed of recession 
These stellar universes arc to be 
seen in all pans of the sky m great 
numbers, except where they are 
hidden from oursight by the ofascur 
mg clouds in the Milky Way It is 
estimated that in the whole sky 
about 75 millions of these universe 
could be photographed with the 
largettdecopeavailable — the 100- 
inch telescope of the Mount Wilson 
Obserxatory Many more will be 
withm reach of the great 20(J-uich 
telescope, now under construction, 
for there ts no evidence of any 
thinning out of these universes at 
the extreme depths of space lo 
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which the lOO-inch Mount Wilson 
telescope can reach 

Univerees are known which are 
at a distance of about 500 million 
li^t years, a universe at this 
distance- has a velocity of recession 
of about 53 000 miles a second — 
nearly one third of the velocity of 
bghl VVe can realize dimly the 
vastness of space if we remember 
that while the light from such a 
universe has been travelling towards 
us. dinosaurs and fiying reptiles 
have appeared on the Earth, and 
with the slow march of tune have 
disappeared again Many of our 
mountain ranges have appeared and 
the face of the Earth has undergone 
considerable changes Man did not 
appear on the Earth until the light 
was near the end of its long journey 
— a mere million years or so ago 

If the other universes are moving 
away from us with speeds which are 
proportional to their diistances, itus 
seems to imply that the scale of the 
Universe as a whole is progressively 
becoming greater or, in other 
words, that the Umvetse is expand- 
ing. The other galaxies are not 
merely receding from us, they are 
all receding from one another If 
we could be transferred to another 
galaxy, we should still find that all 
other galaxies were receding from 
us If we think of a number of mk 
dots being marked on a rubber 
balloon which is then inflated, it 
wft be evident that the distance 
between any two dots becomes 
greater as the balloon increases m 
size Whichever dot we choose, all 
the other dots appear to be moving 
avray from it 

The expansion of the Universe is 
taking place at such a rate that .ill 
distances are doubled m about 
1.300 million years This period is 
tong, judged by ordmarv human 
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scandards, but from the astrono 
mical standpoint the expansion 
must be regarded as rapid The age 
of the Earth is some 3000 or 
4 000 mdhon years so that 
during the lifetime of the Eanh 
the dimensions of the Universe have 
doubled or trebled 
Astranomcn have sought by 
vanous lines of investigation to 
determine the age of the stars Uve 
evidence points to the stars not 
beiDS n’ore than about 10000 
million years old If vve go back so 
far in time the Universe was very 
much smaller than it >s now It has 
been suggested that ortginaHy the 
separate galaxies formed one system 
which at some instant exploded the 
fraginents being shot outwards in 
all directions if this happened 
then at some subsequent time (he 
fastest moving fragments would 
have travelled out (o the greatest 
distances the whole svstetn would 
appear to be expanding Wherever 
we might find ours<!v« m this 
exploded system every portion 
would appear to be moving away 
from us and we should have no 
means of identifying where the 
centre of the system was Wc do 
not know of course what deter 
mined the zero hour of the system 
nor why all the fragments should be 
of about the same size 

Colour Chang* Theory 
U must be admitted that this IS all 
conjecture There is an alternative 
view possible the measures of the 
Speeds with which the galaxies arc 
moving away are based on the 
colour of the light received from 
then? If the colour of the light 
changes slowly in the course of itt 
long journey through space the 
light received from the most remote 
systems will have undergone the 


greatest change in colour The 
efiecls would be indistinguishable 
from those produced by an expand 
ing universe So it is well to bear 
m mind that the interpretation of 
the observed colours as the effect 
of velocities of recession may not 
be the correct one There arc many 
problems in astronomy on which a 
final verdict cannot yet be given, 
in course of time, no doubt, new 
Ight will be thrown on many of 
these and much that is now obscure 
will eveniuatly become clear 

The Unftntsheil Picture 
The first star distance was not 
measured until 1838 and progress 
tft (he knowledge of stellar distances 
was slow until the application of 
photography zn the early years of 
the present century The use of the 
pulsating stars as standard candles 
made it possible for the real 
dimensions of our Galaxy to be 
estimated These dimensions were 
at first over-estimated because the 
important part played by the 
oL^rmg matter in dimming the 
light from distant objects was not 
realized until later 
The question whether our Galaxy 
was the whole Universe or whether 
the spiral nebuls were distant 
island universes m space wus solved 
by the great lOO-inch telescope at 
Mount Wilson which was com 
pieced m the birst World War 
We now know that our Galaxy is 
merely one amongst many millions 
of other galaxies There is little 
evtifcncc of any ihinning out of 
these galaxies at distances of the 

orderofSOOmillion light years We 
have reached the limns of our 
presem canvas and the picture 
remains unfinished, to paint m the 
more distant scene is one of the 
mam tasks (hat he ahead 
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Division of linns organisms Charaaerlstic features of plant life Nature 
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Segmental animals E\oluUonary charactertsttcs of ammah Recapitulation 
theory Ferltlizatlon of the ovum ChiUBnrth The skeleton Muscle and 
source of muscle povier Skin, hair, and epithelial tissue Circulatory, 
respiratory, urinary, digestive, and nervous systems Sensory apparatus 
Species and varieties Evolutsort Mans vestigial ckaractistics of in' 
heritance Origin of species Mendels theory Relation of biology to 
society Practical aspects of biology Theorelka! aspects of biology 


T he sctcmiflc study of life is 
called biology, and it should, 
strictly speaking include m 
Us purviCNV the consideration of 
every living orgarusm, from the 
simplest to the most complex It 
should deal adequately ivich their 
origins and powers of growth and 
reproduction, the chemical changes 
v^ich go on within them how and 
where they obtain their food what 
they do with this food, how they 
hve tn association with other living 
organisms, and the functions of the 
different parts of their bodies — la 
fact, their life as a totality More- 
over, Man himself is a living 
organism, and so js ao object of 
study by the biologist m all his 
reactions to the world outside, and 
also inside, himself 
It we take a comprehensive view, 
Man's evolution, prehistory, hist- 
ory, sociology, psychology, religious 
beliefs and so on are all really a 
part of biology This would make 
biology such a vast subject that it 
could not possibly be grasped by 
any one understanding Con- 


sequently, the term biology has 
come to be resiricfed to the study 
of plants and animab, leaving very 
much on one side for the study of 
specialists one of the most com- 
plicated of living organisms-~Man 
In Its generally accepted sphere 
biology follows three mam lines of 
attack — 

(1) Natural history, or the observa 
non of the different species of 
life tn their natural surround- 
ings 

(2) Morphology, or the description 
and classical tion of the different 
forms of hfo, and of the organs 
of all living things (This work 
IS often earned out on dead 
organisms using dissection, 
microscopic technique and the 
like) 

(3) Physiology, or the description 
and explanation of the dudes 
perfonned by the vanous parts 
of the organism studied, and 
of the organism as a whole. 

The three modes of attack may 
be summed up roughly as (!)How 
the organism behaves m natural 
103 
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Fig. 1 Ch!am)do/tionas, a minute 
orsanhnm hicfi nvimj about in fresh 
nvier during ihe summer 


surroundings, (2) what it iooks like, 
and (3) what it actually docs 
Each of these lines is essential 
to a proper study of life The 
morpholosist in his laboratory for 
example, may evolve a theory about 



Fig 2, Buglena, a minute fresh- 
»aler organism tih/eftcan either h\e 
like a plant by building up protein 
from ^stances in nater or hie an 
animal tthen it uses protein far food 


tl» function of an organ which 
would be prosed or disproved by a 
little naiunl history Again, shape 
nay, or may not, give a clue to 
function. Thus, a mass of regularly 
woven straw, with an indentation 
in tt, might be guessed to be a bird s 
nest, tnit if wc saw a noinan wear- 
ing It on her head, the diagnosis 
would be ’a hat *' Generally 
speaking botanists have used all 



Fig 3. Pandoruta, a colony of cells 
enclosed in a common mend>rone 
Each cell has tKO flagella uhtch 
propel the organism in fresh *altr 

three methods in studying plants, 
but zoologists have tended to look 
askance at experimental work, 
except m the realms of genetics 

CbKiRcstioa of Orgaiusms 
The first big division of living 
organisms is into plants and 
animals The former are studied by 
botanists the latter by zoologists 
Most people have a fairly clear 
idea of what they mean by a plant 
It usually stands erect and is 
branched It has green leaves a 
root and stem and it stays put — 
It has no power of locomotion 
On the other hand an animal Is 
compact may have any colour, and 
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F>g 4. Ko/wjjr, another mmute fresh-i^ater 
cahtty of micellukr organisms enetosed in a 
common membrane It employs the same 
means ofheomotton as Pandorlna 


can walk about This is 
a good cflough rough 
scheme for the average 
person But then mush- 
rooms and the bird's- 
nest orchid arc plants 
which arc not green, 
and there are animals 
which remain rooted to 
the ground, like the bar- 
nacle in Us groNvn-up 
'^siage Moreover, there 
are green organisim 
which have marked 
powers of locomotion, 
such as Cklamydomonas 
(see Fig 1 ), Euglena (see 
Fig 2), Pandorina (sec 
Fig 3) and Voirox 6ce 
Fig 4) ■— all plants 
studied by botanists 
The most fundamen- 
tal diSereoce between 
plants and animals la 
really is their modes of 
nutrition. Plants take the mineral 
elements in simple inorganic form 
(mtrates, catbosates, and sulphates 
of lime, magnesium, sodium and 
potassium) direct from soil or 
water, and their oxygen and carbon 
dioxide from the air, and build up 



Fig. S. SreMer's yeast, a mnute 
colony of cells which are essential 
in the process of mahing beer. 


from these such complex orgaiuc 
matter as sugars, starches, cellu- 
lose. fats, proteins, and vitamins, 
whereas animals are obliged to gel 
all these essential substances manu 
factured for them No animal can 
manufacture sugar from carbon 
dioxide and water, nor can it manu- 
facture all the vitamins Animals 
rely on having all these things 
ready made for them by plants 
But even this physiological differ- 
ence between plants and animals 
breaks down as a means of classi- 
fication m certain border line cases 
One yeast can be satisfactorily 
grown on a solution of simple 
mineral salts. %vith ammonium tar- 
trate as the only orgaiuc substance 
present, while some near relatnes 
tbrewer’s yeast, for example, sec 
Fig 5) ne^ several complex vita- 
mms for life and growth 
Can some yeasts be plants, then, 
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the essentcal characttristtes and fitneiions of 
plant life and growth (see text) 


and ibea coiuirj awjnals? There 
are also plants {tike the mushrooms, 
and the cora! root orchid) which 
grow only on decayed complex 
plant material Others (such as (be 
mistkcoe and dodders) draw pan 
or ah of thetr complex food from a 
host plant on which they are 
parasites, and sttU more, such 
ss the sundew and the butterwort 
— quite obviously plants to ihe lay 
<yc~which actually catch animals 
i^ Tjg )4)j>j}dr3t tiiesofcvihnr 
protein* 

We thus sec that what a« 
organism looks like, whether it 
moves or not, or the manner m 
which « gets Its food, cannot be 


used completely to da- 
tinsuish plants from 
animals TVe must take 
all three factors mto 
consideration and even 
then there will be found 
to be borderline cases 
Arc yeast and bacteria 
plants or animals? It 
docs not really matter 
much 

What IS clear from the 
discussion above- is that 
characteristic plant life 
IS essential to animal life, 
and (if we accept the 
stoiy of evolution) must 
have appeared on this 
earth before ammsl life 
was possible Plants can 
uke simple inorianic 
substances and build 
them up into the com- 
plex orgamc materials' 
essefthal for the life, 
growth and reproduc- 
tion of animals How 
do they do It** 

To make complex 
substances like starch 
{rom carbon dioxide and 
water needs energy. The same is 
true of the manufacture of protems, 
which most plants make from 
nitrates, carbon dioxide and water. 
Members of the bean and pea family 
utilize the nitrogen m the air, with 
the help of microbes inhabiting 
nodules on their tools, sod thus 
nuke their own nitrogen fertilizer 
fim For such changes the plant 
needs energy from without, and it 
gets this energy from the sunlight 

Plant Cbemstry 

let US look at any ordinary plant. 
Fig 6 shows a highly simplified 
diagram of a plant It consists of 
st«n, root and leaves, with (m this 
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instance) a massive storage depot 
for the things u makes It spreads 
out Its leaves to catch the sunlight, 
absorbs the mineral substances and 
water that iiwantsby its roots, and 
IS provided with a system of tubes 
and pipes to carry the sugars and 
ammo acids it makes from place to 
place within itself 
That the leaves manufacture 
starch by the action of sunlight (or, 
of course, daylight) can easily be 
proved Traces of starch are readJy 
detected, for it forms a blue-black 
compound iviih lodin^. Ail that 
needs to be done is to cover a leaf 
with tin foil, or other bghc proof 
substance, pierced with some recog 
Tuzable design, and to put the plant 
in the sunlight Towards the end of 
the day, the swn colouring matter 
m the leaf is washed out with 



Fig 7 5fflreA Jormatton m a tea} 
TTie leaf has been coveted mtk a 
Sfenol in tinfoil from hhich the nard 
STARCH has been cui out It has 
been exposed to sunhshl for several 
hours gathered, bleached and im- 
tnersed itt an iodine solution Where 
the light has got at the leaf, starch 
has been formed— -the Utters bfae^ 
black on a *ihelish background 



Part of the leaf has been smeared 
Hwh /or, the v,hole exposed to sun 
light and then stained with iodine 
tVhere she fat prevented access of 
COi no starch has formed 

alcohol, and the leaf is immersed in 
a solution of lodme It is then 
observed that where the sunlight 
got through to the leaf there is a 
deep bEue-Wack colouration, provv 
ing the presence of starch, but 
where the leaf was protected from 
the light there is no sttirch (see Fig 
7) 

That carbon dioxide has. been 
utilized can be shown by preventing 
that gas from reaching a part of a 
leaf and then treating it, after 
exposure to sunlight, with iodine 
A simple way of preventing the gas 
getting at a part of the leaf is to 
smear the leafwith some fat Where 
the fat has excluded carbon dioxide 
there ts no starch (see Fig 8) 

Finally, it can be shown that the 
veins of the leaf are used to carry 
the starch away, after it has been 
manufactured, by cutting one of the 
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%eins und storing the plant in the 
dark fora few hours. Therejsnow 
no starch m tha areas ser^-ed bj 
intact \eiOS but inhere the \«n has 
been cut (and transport interrupted) 
there IS still found to be an aban 
dance of starch (see Fig. 9) 

Sugar Fonnatioa 

Starch is insoluble m water and 
It IS almost certainly chanced into 
sugar when transportation has to 
take place By dav starch is made 
in (he leasies by right it is earned 
away to a storage place such as 
Toois or stems or modified roots 
(like carrots) or modified steins 
(bke potato tubers) It can then be 
sent at any time to where it is 
wanted say for the manufacture of 
new cell walls or as fuel for the 
production of wannth—for plants 
are warmer than their surroundings 

The flow down the stems durnig 
the night towards the roots, and 
upwards again during the day in 



Fig. 9. Starch iransportatian The 
eenrrof lem 0 / tha ItoT htu been cut 
The nest mornwg U is seen that all 
the starch has been drained onay 
jrom the kaf except nhere the 
cut fern has trade that imposstble 



Fig 10 Section of a leaf, as seen 
through a high pou ered rmcroseope, 
to show the green bodies in the 
cells called chloraplatts 

the sap of the plant, is made use of 
by run in making maple sugar A 
hole IS bored in the trunk of the 
sugar maple and (he sap (lows out 
toto a tin aflixed to the trunk. In 
Canada the best yield is in the 
spnPg months when the air is frosty 
at nights and the transport of 
HUienal manufactured by day is at 
Its gieotesL This shows that starch 
IS transported as cane sugar awry 
soluble substance A potato which 
has sprouted has a sweet taste due 
lo the fomution of sugar from the 
starch stored in the potato 

Sttking the Scnlight 
The mechanism for trapping the 
rays of the sun is the green pigment, 
called chlorophyll which giscs the 
leaf and stem of a plant i« charac 
tensuc colour Ifwe look at a cross 
section of a leaf through a trucro- 
scope we see in the cells (sec Fig- 
I0)grecn bodies call'd chloroplasts 
These contain the complex green 
ptenKnt, which is chcmicalW simi 
lar in many lespccis to the red 
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pigment of animal blood, but it has 
magnesium in its structure instead 
of iron Iron must, ho'Acver, be 
about for the plant to manufacture 
cWorophyll, and if there is not 
enough iron m the soil the plant 
suffers from a sort of anamia.just 
aa man suffers from anterma if be 
does not get enough iron in his food 
Chlorophyll is manufactured only 
in the presence of light Under* 
ground stems arc blanched, and 
when the gardener wants to blanch 
endive, celery or chicory, he excludes 
the h^t by heaping canh round 
the stems 

Plants deliberately seek light in 
order to manufacture chlorophyll 
and starch Plants grown in the 
dark reach out long stems m search 
cf light, and will turn towards the 
even if it be very dim A plant 
grown in a cellar may be found to 
have turned towards (he light even 
of a candle A plant grown ui the 
dark weighs, when dned, no more 
than the seed from which it has 



Fig 11. DuckM’teii jDiogrorrt tfftoH'- 
ing SIX plants of natural size com' 
pared Hiih a sixpence T^b u pne 
of the smaller “naked e)e'' plants. 


grown, but one grown m daylight 
weighs double or more a short time 
afterits first green leaies are formed 
This stretching out of plants 
excluded from strong light is used 
by the market gardener to produce- 
long stems in forced rhubarb 
Rhubarb which has thus been 
forced can be detected also by the 
colour of the leaves, which are 
yellowish instead of green Plants 
from which light has been excluded 
become feeble from lack of chloro- 
phyll and the market gardener is 
therefore careful not to force his 
rhubarb two years in succession. 

One of the mam charactenstK^ of 
plant life, then, is the possession of 
cWorophyll, and that is ivh) 
CMa7n\ domonas, Eugtena, Panda- 
ma and Vchox, organisms which 
freely swim about m water, are 
classed as plants rather than 
arumals by the biologist 

Catching the Simlisbt 
The chief task of a plant is to get 
to, and spread out its leaves to 
catch, the rays of sunlight, and 
myrrad are (he ways in which 
different plants solve this problem 
J>uck'ioeed (see Fig }l) solves it in 
one way. and gigantic trees such as 
the giant redw ood tree of California 
(5rcHt»ia gigonrea) solve it m quite 
another way Within this enormous 
range in size we find innumerable 
other solutions of the problem. 
Shapes, sixes and dispositions of the 
leaf on the plant all vary Every 
cWKarrtadfc Ann anxf parrem oP 
leaf has been exploited, and each 
must have some advantage for the 
plants to have survived nil today 
rhroush countless years And every 
mode of getting to the light has also 
been utilized. Some plants build 
themselves micmal girders of a 
woody nature which hold them 
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Fig. 12 TVo growths which do not 
form chlorophyll a — Pemclllwm, 
from one tjpe of which pemctllin is 
exiraeled b — Phytophshora mfes 
tens, a fungus disease of potatoes 

sturdily upright utto th« Bif (herb' 
aceoua planu bushes and trees), 
others float their leaves on the 
surface or the water {water lilies, 
duckweed> others again use (he 
sturdy support of other planu and 
clutch them by means of small 
roots (ivy) tendrils (peas, white 
bryony, virgina creeper, vines), 
hooks (brambles, goose grass), 
suckers {Ampelopsis yenehu), or 
by twisting round them (btodweed, 
runner beans, hops and lianes of 
tropical jungles) 

It will be remembered that there 
arc plants which form no chloro- 


phyll, plants which can grow m the 
dark, like mushrooms They make 
celtulose, yet get no energy from 
the sun directly These plants use 
the dead and decayed matter of 
other plants They have to watt on 
(he growth, death and decomposi- 
tion of chJorophyJJ-coafaining 
plants Such are the jackals of the 
jdant world They have to rely on 
other plants to catch the energy 
from the sun by which ultimately 
all plants and all animals as we 
know them exist These plants, 
however, have their piupose in 
nature as may be seen in any rotting 
heap of straw or leaf mould. 
Throughout the heap there may be 
found white filaments which some 
day may come together and form 
the structures we know as mush- 
rooms, toadstools, trvfiles, pemci)- 
hum (see Fig I2 a> end tlw like 

Pamitlc Plants 

Some plants have become para* 
siuc, either upon other plants or 
even upon animals The dodder, 
for example, parasitizes heathers 
and brooms, while mistletoe para- 
sitizes the oak. the apple and the 
poplar. Some fungi parasitize trees, 
such a* the "poor man’s beef steak” 
which grows on the elm, and the 
silver-leaf fungus which grows on 
the Victoria plum Other fungi 



Fig J3. Some inleresting species of bacteria A— -staphylococcus aureus (one 
of several types found m suppuratory wounds}, B — streptococcus (one of 
se\€ral types which causes in/lainmalhn), o— pneumococcus (lobar pneu- 
monia), D — anthracis {anthrax), E — eberthella typhl (typhoid fever), T — 
ozoiobaelex (bacterium which fixes nitrogen), and a — splrockaeta (syphilis). 
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parasitize the skin of man and 
animals (ringworm— which w “fairy 
rings” of fungus on the sfcm — 
athlete’s foot, and, a most 
dangerous disease, namely, actino- 
mycosis) Again we meet innumer- 
able ways of solving the problem of 
continuance of existence among 
plants by parasitism Nor must «c 
omit to mentmn the bacteria which 
can, and do, parasitize plants and 
animals We thmk of bacteria as 
the cause mainly of disease in man 
and animals Fig 13 being taken 
from that group But bactena have 
their uses the need heap would 
never rot to humus were it not for 
them Some bactena live on sugar 
and make the acid beers (WeisslMer) 
of Germany , or on the sugir of 
milk and are important at butter, 
cheese and ntarganne manufacture. 
Bacteriology in the service of man, 
though in Its infancy, has already 
many weighty volumes applied to 
Its discussion 

Finally, we must not forget dutt 
some quite highly organized plants, 
though endowed with chlorophyU 
to catch the sun’s radiant energy, 
prey upon animal life for theu: 
nitrogen (their protein), thus revers 
tng the usual mode of animals prey- 
ing upon plants. These plants trap 
and digest insects and among them 
may be mentioned two which grow 
in the boggy moors of Great 
Britain, the sundew (Fig 14) and 
the buitenvort Warmer climates 
have the Venus fly trap, the pitcher 
plants and others But this is rather 
a bymy m the plant world 

Nstwe of Protein 

Proteus Is the basis of the jinic 
ture of all plants and animals It is 
a highly Complex substance built 
out of simpler ' budding stones’* 
Called the amino acids A plant 



takes nitrates from the soil, carbon 
dioxide from the air and with water 
manufactures flrst some tweniy or 
more different ammo acids It then 
strings these together, somewhat as 
a necklace of beads are strung- 
together, only the string is not 
somechuig apart from the beads, 
but an integral portion of the beads 
(a daisy chain would give a better 
idea). When some fifty to two 
hundred ammo acids are joined 
together we have a protein 
No living thing Is known whidi 
does not use protein as the basis of 
115 shape and form and structure 
and as a means of carrying out 
functions necessary to life Meat 
(muscle fibres) consists largely of 
protein, beans have 25 per cent 
protein in them Ferments, such as 
the enzymes of yeast which can 
tuns sugar into alcohol, are pro- 
teins Even the viruses are protein 
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III nature (viruses are the 
pp bei'»=wn dead and 
Uvias, matter they arc 
also the cause of some 
d seases m phnts and 
inimals suchsstohacco 
potato seeFg J2fl and 
raspberry mosaic dis 
eaK and infant le par 
al>s s in man) So the 
manufacture and uses of 
proteia Melons to the 
science of bfe 
Again the study of 
this branch of b ology 
has proved vast and 
volumnous and the 
nteresicd reader u refer 
red to works such as 
Jordan Uoyd s Tht 
Chtmitry of Pnieuit 
There are null ons of 
proteins a nd every Lving 
orgaaisn conta ns pro- 
teins of a -defttute cbenu 
cal sump Wheat pro- 
tems diSier from an mal 
proteins ehe proteins of 
barley ace diSerent from 
those of wheat But 
they are all at ke to being 
built froin am no acids 
and ibetr ^hiferenoes are 
dependent upon the 
nature the number and 
the arransement of the 
dsfftttsA airano oc ds 
Plants can manufacture 


ST nicxous 
O SOOT NOOW-tS 
Of UGUM'NCVS’l 
flAfflS 


Fig, iS ScfteTTUiic d agram of the n irostn 
I fe<ycU thtrning the vaerdependence of plants 
cad an nab far prauia One type of tmerabe 
tn the soil and another vt the root Hodulet of 
Uzwmnous plants tonvnt the n trogm « ihf 
sail into ammonia Thu ammonia is erentually 
cctntned tnso nuraies amtes ete ■nhekare 
an essennaJ food of grtrn plant Ife From 
It {rates and carbon diax de these plants manu^ 
facture prate n — an esseni al to an mal Ife 
An nulls d zest prate n and subsequenth the 
am no-aeub of protein are eamerled by the 
I ver into ammonia and then into urea Urea 
ts nortf ally returned to the earth as is the 
decay ny leaf matter of plants The urea ts 
eon erted by microbes tnto amnion a and, 
subse^uentt ox d m crebes con f ft this 
iimfraTRfO tnto nitrates and n tr les and so on 
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; NITROGEK LIFE CYCLE 

Fig. 17. VeseiaUve reproduction in the 
bramble LfU the strawberry, rvaners 
ore sent out and these attach ihemsehes 
to the ground, form roots and, stdfse- 
quently, a new plant 



the necessary amiao acids from 
carbon dioxide, nitrates and water 
Animals cannot So plant hfe u 
essential to animal life Anunals 
must prey upon plants to con 
tuiue their existence 

mterdepcndeoce of plants 
and animals Tor protein is indicated 
m Fig 15 which shows what has 
b«a called the jut /oiren cyde The 
diagfant is worthy of close study by 
anyone interested m the science of 
bfc The mam difference between 
living and dead matter is that Uvmg 
matter can grow, propagate and 
reproduce itself Dead matter can 
not This IS a commonplace If you 
take some soil and sterilize it and 


keep it out of contact with sources 
of life. It remains for ever dead 
But leave it m the open air and light 
and It IS soon a happy hunting 
ground of all sorts of plant and 
animal life as the gardener knows 
to his cost The dehris of the 
bombed areas nourished willow 
herb, sow thistle and a host of other 
plants, which have succeeded in 
capturing the sites by paratroops 

Vcgetatire ReprodactSon 
Plants reproduce themselves in 
two ways vegetative and sexual 
The vegetative way is by means ef 
selling aside parts of themselves 
which., becoming detached from the 



1 M THE SCIENCE OF LIFE 

parent plant, carry on a s^ntie 


existence Chlamydomonas (see Fjg 
1) simply divides into two Where 
there was one Chlamy domottas there 
are now tw o, and so on od \nfimtum 
In ordinary husbandry we sec 
something similar in the strawberry 
plant Tbs sends out runners (see 
Fig 1€> The little plant at the end 
of the runner makes roots, attaches 
Itself to the soil, ultimately 
becomes a self-supporting new plant 
(the Royal Sovereign strawb^cs 



Fig. t9. Vegetative reproduetian in 
bindweed Thu ii a noiural-sliie 
dfa*,tiig 0/ a yvuag platu hAIcA 
grew from aa accidental cutting 


today are survivors of the offsets of 
a plant originally produced in 
Queen Victoria's rci^) In the 
liletime of the writer the wild 
straw berrtes of his schooldays have 
invaded a neighbourhood a mile or 
more distant from their point of 
ongm atid chmbed some hundred 
Of more fed up a hillside The 
bramble has a similar mode of 
vegetative reproduction (s« Fig. 
IT) Left to Itself it will invade 
whole agricultural areas and render 
them useless for busbando' 
Sometimes plants reproduce 
themselves by underground stems 
(such as the ms, twitch grass, thistle) 
by forming modified stems and buds 
which get detached from the parent 
and Stan a new plant (potato, see 
Fig IS, crocus, tuhp), or by modi- 
fied }6a\es(oniOD,liJy) Some have 
learnt to form new planu from 
roots (elm, bindweed) This latter 
dastardly lit tie pla nt can grow a new 
plant from less than an inch of root 
(see Fig 19) and this makes it 
particularly obnoxious tet a garden. 
The pmver of plarts to reproduce 
tben^ics vegetaus’ely 1$ utilued 
by gardeners through cuttings and 
layers, m growing poutoes. shal- 
lots. garlic, tubps, hyacinths, irises, 
crocuses and other bulbous plants. 

Sena) Reproductloa 
Although some plants, such as 
the banana of culuvaiion, rely en- 
tire upon such asexual methods 
of propagation, most plants have 
also a sexual mode of reproduction, 
la sexual reproduction a tiny unit 
portion of an organism called a cell 
a freed to uaiie wth a sim/hr ce}} 
trf another part of the organism or 
frnn another organism of the same 
type. The two cells fuse, often pass 
into a rcstmg stage, and finally 
grow into a new and Independent 
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organism The original has repro- 
duced Itself Sometimes one of the 
cells js motile and is called the 
sperm and the other is sessile, and 
IS called the ovum. Of tss cell; but 
in lowly plants such as Chhmy- 
d&monas the two cells arc indisttn- 
guishable That flowering plants 
have sexual modes of reproduction 
was obvious even in the earliest days 
of science Gardeners today are 
aware that if they have no male 
Sklmmias to fetlilue the female 
Sktmmias there will be no autumn 
harvest of red bernes which are the 
chief reason for cultivating the 
plant riowrs are the sexual 
organs of plants, and usually 
both mate and ftmale orpns are 
found on the same plant — the 
stamens (male) and the stigma. 
Style and ovary (female) (see Fig. 
20) The stamens produce pollen, 
which IS carried by wmd or insects 
to the stigma, oil the stigma, the 
pollen grain grows a long tube 
down the inside of the style, and a 
cell (non motile, but nevertheless a 
male cell) at the end of this tube 
passes into the ovary and there 
unites with an ovum or egg cell m 
that ovary {see Fig 21) 

The union proceeds to develop a 
seed "niiss^ IS a tmy embryonic 



Fig 20, Hose flower (crvss-seethn) 
to show the repro^clive organs 
(stamens, stigmas, style, ovary), 
end other associated parts 



a flowering pfant hkt a (tfy (longt* 
iiidinal seetton) to show pollen tubes 
growing down from the pollen gratns 
on she stigma towards the egg cell 
situated in the embryo sac 

plant with root, stem and leaves 
already sketched out, covered m a 
semi waterproof coal, almost dry. 
and ready to withstand the cold of 
winter or the drought of summer, 
and ever ready to germinate should 
It find conditions of moisture and 
temperature suitable (see Figs 22 
and 23) 

For the extremely ingenious ways 
in whwti plants ensure the transport 
of the pollen to the stigma or to 
get the advantage of cross fertiliza- 
tion from the stamen of one flower 
to the stigma of a distant plant the 
reader must be referred to botanical 
textbooks The cleverest inodes 
have beCT invented by the orchids, 
and the most effective by the daisy 
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family tbe Compositae which have 
hit oa (he plan of putting hundreds 
of hrtlc flowers all close togeiher oo 
one head so as to form a single 
flower (sec Fig 24) 

Sped« and Distdbvtion 
The daisy dandelion yarrow 
groundsel-chrysantbemum family 
have beaicn all the other families m 
wealth of species and distribution 
over the earth The orchids may be 
the lierrentolK of the plant world 
but the meek daisy tnbe have 
inhcnied the earth The modes of 
distnbuting seeds are also intensely 
mgenioys Some the most success- 
/u3 10 xitlnoiiwis jsfw i^tuaiinr^ 
attach parachutes to th«r seeds 
(willow herb dandelion see Fig 
25, thistles) for the wind to cany 
about, other seeds are shot as from 
a catapult (balsam broom) oihm 


again are spraikJed from 
a pepper pot (poppies, 
see Fig 25) still anOth*r 
kind of seed sticks to the 
coats of anunals (bur 
dock, goose grass see 
Fig. 25) Infimie are the 
ways of plants m dtstn 
buting their seeds, and 
most anuzing' 

Some plants too pos 
sets what is called an 
alternation of genera 
tioni The fern plant on 
ibe rockeiy possesses no 
sex. It drops on the 
earth bets of itself each 
of which proceeds to 
grow into a tiny plant 
called 3 prothaUus quite 
unlike the fem This m 
turn develops male and 
female orgam and ts the 
sexual generation ef the 
fern. A sperm cell 
unites with an ovum, and 
from the fusion anses a new fem— 
tbe asexual geoeratios In the case 
of the mosses the big plant is the 



thehardoutercoalrtmared sko'urfg 
thf dftfJoptng plans s eotylfdon 
first true leasts amt rootlet 
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both, but the male parts ripen before the female One insect tramping round 
can transfer pollen from all the ripe stamens to all the ripe stigmas 


sexual generation and those other 
queer little cap-like' bodies the 
asexual generation 
It IS impossible to escape a beltef 
that all plants of today had a com* 
mon ancestor some 500 million 
years ago It was simple nod lived 
in water like Chlamydomonas Each 
organism lived for itself alone and 
did everything such as assimilation 
of \vater, carbon dioxide, mineral 
salts, built up cellulose and protein 
and reproduced Later, it may be 
imagined that a colony of mdivi* 
duals such as in Pandonna and 
Volvox had its advantages and 
speaes of this type gradually de- 
veloped This involved a division 
of labour — some cells being set 


aside for reproduction for example, 
as in Vohox. 

Further development along these 
lutes can be illustrated by the sea* 
weeds, where one part of the plant is 
detailed for anchorage, another for 
catching light and a third for reprch 
duction Cellsaresetastde, too, for 
transport within the plant, from 
pomt to point. 

Then came the invasion of the 
land surfaces of the earth via the 
swamps Before land could be 
colonized by animals it had to be 
colonized by plants, and for this the 
plants had to grow roots to get 
matenal from the soil and leaves to 
catch the sunlight. They had to 
produce a better internal transport 



Fig. 25. Four plants which employ ingenious methods for the disposal of their 
seeds Perhaps the most interesting is goose grass nhich attaches itself to 
ihe coats of animals and is transported Jrom place to place (see text) 
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system between roots, stem aitd 
leaves Further, they had to prot«s 
themselves against drying up, and 
ni3nufacttLrecutidc,cofkand bark 
Then they had to stifTen themselves 
to fight wmd and gravity and to do 
jhjs they produced wood FwiaHy, 
for ihcir offspring, to tide over 
seasonal changes in weather con- 
ditions, they had to invent stxds 
This they had managed already 
before the carboniftrous age — the 
coal age — but by the advent of that 
time they had reached a luxuriant 
development of giont club mosses, 
giant horsetails (from which the 
humbler club mosses, and the horse 
tails of today, are descendants), 
ferns and seed-fems (now extinct 
and found in fossil form only) 
ConifcTj {pines, firs, larches, etc.) 
had not been developed, and flower 
mg pbnta— the mainstay of today s 
Agriculture and horticulture — had 
(0 svAH for thcif devdopmetit till 
the chalk age, say 30 million years 
ago Taking the evidence of geo« 
Jegy, tosether with tbs embryology 
and com parativc anatomy of plants 
we can ^st sum up what we team 



Fig. 26. Amgba On the nshl, XT 
Is shoHji resUns on the If/t, it has 
thrown out false legsfpsfudopads ) — 
one of thrse pseudopods is used for 
oncAorogf to some object that comes 
wiihm Its reach (see text) 


by assuming that there has been an 
orderly evolution of planu from 
simple forms like the waier-inhabit* 
ing Chlamydomanas up to land* 
inhabttmg flowering plants How 
this came about, and whether we 
believe It M absolute truth and not 
mciely a convenient hypothesis, is 
a question to be decided by 
philosophers and theologians 

Anuna) Life 

{t has been assumed above that 
all plant life has evolved from a 
simple primordial speck of Jiving 
maiter swimming or floating m sea 
water, by formation of colonies, 
division of labour between ihcir 
members, development of special 
lied organs for mdividual purposes, 
etc.. idJ there arose the whole range 
of plants from minute alga? to giant 
trees and flowenng plants. The 
same assumption we shall make 
about the evolution of animals 
They arose by incredibly alow stages 
from simple acellular organisms 
somcihitig like the amceba and by 
similar steps arose the muliiiudf 
nous forms of ammaf life including 
Man Tha theory IS the simplest we 
can make, it accords with the 
evidence of geology, though there 
ore gaps in the record, it is con- 
finned by biochemistry, it clarifies 
the embryology— the development 
of the animal from fertilization till 
birth— of anirrafs, both in whole 
and in part, <t explains so much 
which otherwise would seem pur- 
poselcssaRd obscure, it enables the 
biologist and others to think rapidly 
and clearly and to relate all the 
phctiomcna they study to one com- 
prehensive plan This is not, of 
course, to say that it is true, and if 
the theologians prefer to believe m 
mymda of acts of creation earned 
cot 50 as to simulate evolmion, that 
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Fig. 27. Sun ammaleuU^ a minute 
organism with motile kuirt projeetvtg 
railiolly from us surface these are 
employed for catching Us prey 

IS iheir lookout It 13 a much more 
complicated theory and is therefore 
more unmanageable 

Ttie Easts of Life 

First, we must try to imagine 
bow the basis of life arose h 
probably was a small blob of trans* 
parent fluid rather like jelly or glue 
Wo see It in the simplest plants and 
anirculs fas well as in the compile) 
and call tt protoplasm— '‘that svhidi 
u-as moulded first " This proto- 
plasm iS already complex It con- 
tains much water (W or 70 pet 
cent or more) and in this water are 
complex colloid substances called 
proteins, 

Theproiems asrecountedabove, 
consist of aggregates of twenty-two 
different anuno acids, and there is 
the possibility of there being imf- 
lions of proteins, for there are 10** 
(10 billion, billion, billion, biUion) 
different ways of putting a very 
simple protein together from twenty 
ammo acids 

More compUcated proteins are 
found m the nucleus (see Fig 2j6), 
which IS a body, usually, but not 
always, present ui an organism, and 


which acts as director of the living 
processes. Also the ferments m 
organisms which hurry up chemical 
reactions (change of starrfi into 
sugar, and sugar into alcohol, for 
example) are proteins Funda- 
fn«ital then to the formation of 
protophsm is the coastrvctian of 
protein like substances, which must 
hare arisen from ammo acids pro- 
duced by the combination of nitro- 
gen, hydrogen, carbon and oxj^n 
These Clements are present in 
nature $0 that it is conceivable' that 
an amino acid should arise from 
them, though it is difficult to be- 
lieve that the ammo acid trypto- 
phane would be formed at all 
easily, and frequently, by chance 
collision of carbon, hydrogen, nitro- 
gen and oxygen atoms 
It IS still more difficult to believe 
(hat just the correct protems to 
form the basis of the protoplasm of 
even the simplest speck of aumal 
bfe came together fortuitously , just 
as difficult to bebeve as that, if you 
take printer’s type and shake it 
togethec a large number of times, 
once in your expenmcnls you will 
get the text of Hamtet exactly as 
Siakespcare vwote it We must 
leave the discussion to the material 
tsts and the theologians ft is very 
difficult for the average man to 
believe either the one or the other 

Elemeobuy Organisms 
We must start with our living 
sjjcek of protoplasm At its simplest 
It takes one of many forms. There 
IS the ameeba, which word means 
that it changes its shape ” So it 
does Rcstmg it may appear as in 
Rg. 26, but if It "wants” to move, 
tt throws out a false leg, anchors 
Itself by that and drags the rest of 
the amceba to the new position, 
the falsely or pseudopod beingnow 
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Fig, 28 Bell om 
makuk, oitother 
minute organism 
tfte edge of v,hose 
belltxcowed mth 
projecting hairs 
Hhich drag food 
mto Its "mouth " 


sphencal<(^ith 
suff rod! of 
protoplasm 
projecting 
radially from 
their surface 
CO catch 
prey like the sun arunulcule (see 
Fig 27), floating freely ta the sea 
Altersatmly they may atu^ 
themselves by one end to some 
fiaed object weed or otherwise and 
have a bcIHhapcd enlargement of 
the ocher end lined with motile hairs 
which whip the water towards the 
tmide of the bell — the bell animal' 
cule or vortialla (see Fig 28) 
Again, they may invade the tissues 
or gut of a ■ higher” animal, such as 
Man— the malaria parasite, the 
sleeping sickness parasite (sec Fig 
29) A whole book has been 
written by Gifford Dobell, on the 
amsbae living m man 

Bactersa, which we have mea- 
UOQcd under plants, arc ciamptes. 
too, OS e’leroentary organisms So 
many and vaned are these simple 

animals tiuta whole subject, i^Nmn 

as Protistology, has grown up 
around their study They have 
solved the problem of living m 


sanous ways and must be con- 
udered to hast evolved from some 
lea complex “primordal proto- 
plasmic globule” as Pooh Bah put 

It 

As wc see them there u often a 
marked diflercntiationmtheir parts 
There is the fundamental basal 
protoplasm called the cyioplasm 
Wiihmihat there is often a rounded 
mass cal’ed the nucleus, consisting 
of a different type of protoplasm, 
the karyoplasm, with anothw type 
of protein in it, nuclcoproiem 

This nucleus manages the affairs 
of tbewhoSe.asamanaging director 
manages the affairs of a factory If 
you cut it away from the rest of the 
organism, the rest degenerates, 
Sommimes the orgamsm has two 
nuclei, one for vegetative functions 
and one for reproduction The 
bactena have dispensed wsth nuclei 
though they seem to have natenal 
of nuclear nature dispersed through- 
out their cytoplasm. 

Some organisms have developed 
swaying hairs or ciUa, which waft 
them through the water, or create 
currents in the water which drag tn 
food Others have an undubting 
membrane by which they swim 
And then within the organism are 
often vacuoles (cruaute cavities) 
which seem to be used for the 
excmion of water Around each 
vacuole »s a semipcnneable mem- 
brane which will let in some things 
(such as water and salts) and keep 
others out (see Fig 30) Also in the 
cytoplasm are storage maienals, 
whM^ vary with the nature of the 
animal Finally, orgamsms may 
nuftie deucaie skeletons ol calcium 
carbonate or of silica 

One word vv have avoided in the 
above, and that a the word cell, 
though It appears in its G reek form 
iR cytoplasm If wc look at the 
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tissues of acomplcx plant or animal 
under a microscope, we see that it 
IS divided up into tiny portions, 
and these, on account of a likeness 
to honeycomb in the organism first 
investigated, were called cells 
It IS tempting to call the simple 
animals we have discussed so far 
‘ umccliufar,” meaning that they 
consist of one ccll-~and that ts the 
common usage But it has been 
pointed out that a bell animalcule 
IS as much an individual as a man 
or an elephant, and that to classify 
voiticelia as unicellular, and Man 
as multicellular is like comparing a 
bee with a swarm of bee$ Dobell 
prefers to call the organisms he 
studies acellular But it «ill be 
found easier m the long cun, if not 
logical, to think of these protista as 
unicellular 

Again, we have spoken of hi^er 
animals. Somehow or other Mao 
does consider himself higher than 
an amceba But the logical person 
will maintain that an amaba is as 



Fig 29 Toponotome, the dreaded 
parasite y,hkh w the cause of 
sleeping sickness in Man 


much the product of evolution as 
Man It IS as advanced m solving 
the problem of living as Man 
Indeed u is inunortal and Man n 
not The amotfaa seen today under 
the microscope had an ancestor 
very like itself hundreds of nulliom 
of >ears ago whereas Man had not 
The amceba when it reprodaccs 
divides into two amteb®, each of 
which looks just like the parent cell 
so each amceba is potentially 
immortal All parts except a few 
tiny cells of Man die In that respect 
the amceba has beaten Man But 



Fig. 30 -Highly magnified scciion 
of a yeast cell to shove its main 
characteristics 

when we look at their powers m 
controlling environment Man has 
beaten the amceba, and when the 
term ‘ higher aninul” is used we 
mean that the animal has acquired 
a greater power of controlling the 
environment in which it lives — aot 
that It is more complex or more 
lughly differentiated 

romadeD of Colonies 
The first step taken in that direc- 
tion was in forming colonies We 
have already seen that m process 
amoDgplani5,Piiiidc»rf/wand l^oleox 
being lowly examples There are 
the slime fungi, too These aggre- 
gate into colonies, lose the cellular 
divisions between the cells, and 
advance over decaying matter as an 
invading army But at any moment 
spores may be formed and when 
these genrwiate they do not develop 
into a slime fungus They form 
organisms something like Euglena 
without the chloroplast, gyrate 
ihrougfi the water, fuse with an- 
other , and migrate about like single 
ametba Diumatcly they meet with 
other organisms like themselves, 
fuse together m hundreds and 
thousands, and make a new slime 
fungus 

More permanent colonies are 
seen ifl the sponges The sponge of 
commerce is a skeleton built up by 
a colony of imy cells some of which 
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Ftg.^h Colony oj Ji\e tm) sponge 
cells highly migntfied in order to 
show the similarity of each cell to a 
simple organism of the types tUus 
Iraied in figs 27 ond 2i These 
tells keep the water floy> ing through 
out ike ‘ body" of a liwig sponge 


(see Fig 31) are rerrcnisceni of 
sunple urucellukr organisms But 
here is a colony of cells not all of 
which look alike or hast the same 
Ainciions. 

TTw cells illustrateJ ate those 
which sweep the w-atcr in through 
the small epemngs of the sponge 
into the latenor There are also 
cells which act hke musdes and 
control the diameters of the open- 
ings, other cells which wander at 
“will • through the caverns of the 
sponge, and still mere cells flat- 
tened cells, which pave its ou*er 
surface Last, there are cells which 
manufacture the skeleton The 
cells have ‘ Icamt'* to live together 
for each others and their own 
benefit — but they have been called 
undisciplined ” 



However, a^tegation has its 
value If the cells of a sponge are 
forced through gauze so that all its 
cells are separated one from the 
other, they wdl dump together 
again and budd another little 




Fig. 32. Bilateral symmetry of a marine worm 
compared uith that of a streamlined aeroplane 
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Fig. 33. Primitive nenous system enlarged 
section showing the disposition of the receptor 
and effector nerve cells The effector organ 
in this instance is muscle^ which makes vigorous 
locomotion possible to a colony of cells 


sponge The sponge has 
a sexual method of re- 
production reminiscent 
of Vohox, m both of 
them we can discern the 
archetype of reproduc- 
tion higher up the scale 
of organisms The 
colony has to die and 
one of Its functions is to 
contain, nourish, and 
keep alive the immor- 
tal sex cells The sponges 
get some way in manag- 
ing environment They 
colonize fresh water as 
well as the sea and 
exhibit extraordinary 
diversity of shape and 
skeleton and contents, 
but their methods of solving the 
problem of existence, though they 
have lasted till today, are "One of 
life’s blind alleys " Thus a new 
tissue had to be developed to weld 
together the activities of the cells 
which compose the colony This 
the sponges have not produced, aod 
they live an undisaplined life 
By the term master tissue a 
nervous system is indicated Nerve 
material is that tissue which lets 
one part of an animal know what 
the other parts are doing, or what 
is being done to them, so that the 
whole animal can react to the 
changes m environment It con 
ducts messages rapidly from one 
part to another telling each what 
the rest are doing It thus welds it 
into a unity in its actions, just as 
the various systems of telegraphy, 
telephony and wireless telegraphy 
and telephony unite the different 
parts of, say, the Bntish Common- 
wealth into a whole which can act 
as a single reactive element in the 
world s economy 
Vigorous locomotion is impos- 


sible to a colony of cells unless — 

(1) They can detach themselves 
from their anchorage on rock 
or weed and become free to 
explore 

(2) They evolve a bilateral sym- 
metry By bilateral symmetry 
we mean that the two sides of 
an animal are alike m one 
direction only (see Fig 32) A 
pen and a worm are bilaterally 
symmetrical, a ball and a jelly- 
fish are radially symmetrical 

(3) They possess a nervous system 
(sec Fig 33) 

Jelly-fish (see Fig 34) are free 
swimmmg and possess a rudimen- 
tary nervous system, but have a 
radial symmetry. Sea anemones 
can move about the floor of the 
ocean very slowly and have a still 
more rudimentary nervous system, 
but they, too, have no bilateral 
symmetry In fact, the nervous 
tissue and the possession of mouth 
and digestive system are almost 
essential developments before bila- 
teral symmetiy can be evolved This 
IS not to say that radial symmetry 
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Fjg. W Jell} fish these organism 
hate a rudtmentar} nervous s\stetn 
nhith causes the bell to undulate 
rhjthm caUy and eo^dinaieh 

IS always <ljs3dvanta2«9us for 
It looks as chough the staifish 
(see Fig. 35) and sea urchins rever 
ted to radial symmetry thou^ they 
appear to evol\ed from 

aoimals v<h<ch have gone ouite a 
long way in th* development of 
head end bram blood vessels and 
bilateral symmetry 
WTiy should hating a Jocahzed 
mouth be of importance'* The 
amosba can form a mouth anv 
where around its surface — a most 
convenient afTangement it might 
be though: The sponges have 
numerous mouths for iniafce of 
water and food Bui the J/}dra 
(set Fis 36) has but one Why 
should having one mouih instead 
of many help an animal in the 
struggle for existence'* It ts quite 
iikt^v that It would not tmlcu 
nervous tissue were present at the 
sametime Themouthofanan mat 
comes more into contact with en 
virontrcnt than the rest of him^and 
any nervous tissue ui that regron be- 


comes of predormaaiing value. It 
tells the rest of the animal what to 
do This is tllusiratcd by th- fact 
that nervous tissue is aggrega ed 
around the roou Ji in many animals 
wth the simplest of nervous s>v 
terns It is by no means always so 

Th» jelly fish has its most highly 
orgnniaed part of the nervous 
system around the edge of its 
umbrefU The rest is a nerve bcc 
extending over the whole animal 
If the annular nag round the edge 
of the umbrella is cut away, ihe 
jelly fish ceases (0 pulsate in a 
regular way co dnvr it tlvou^ the 
water But each part can still 
respond to a touch by means of the 
nerve net which runs through the 
creature A nen.'C net” as Wells, 
HuvleyandWellsfomtout ”ts!ike 
a mad (etephooe system ui which 
there are no exchanges and ta 
which one could call up all the 
subsenbers tf one shouts loud 
enough “ 

Nerve nets are useful m conduct 
sng impulses to all parts of the 
animal but the messages etmed by 
them have to be co-ordinated 
some more cemraloed group of 
serve cells t»fore an animal can 
get very far, or have control over 



of rad a! s}Trmieir) 



nerve nets 
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Its environment' Having a mouth 
at one end and a nervous system 
aggregated around that mouth is 
useful in the struggle for existence 
The development of bilateral sym- 
metry aids, too The animal be- 
comes more streamlined and can 
move more easily through the 
water and even against the stream 
If the mouth is at the front end, so 
much the better And better still is 
that the mdigestible parts of the 
food should not have to leave the 
belly of the animal via the mouth, but 
via an excretory opening to the rear 
Now the Hydra (see Fig 36), a 
fresh water polyp with a rudimen- 
tary nerve net and no central con- 
trol, has simply a hollow inside 
itself, called a calenteron. with 
only one exit or adit to the exterior, 
the mouth Jelly fish, sea anemones 
and corals, etc , belong to this class 
and are called therefore, the ccelen- 
terates^ammals with a hollow 
(ctsl ) mtestine (entera) The flat 
worms work on a similar plan, but 
have the mouth near the middle, 
although they have developed bila 
teral symmetry, connective tissue 
packing, and a nervous system, 
highly developed in the head end 
(see Fig 37) This was definitely 
a step in the right direction, though 
It has not carried the flat worms 
far, possibly because of the lack 
of development of the alimentary 
tract— ^he mouth is not at the head 
end and has to act as anus as well 
as mouth — and because the animals 
remained flat, so as to pick up 
oxygen and get nd of carbon 
dioxide to their surroundings easily 

Parasitic Worms 

Two groups of the flat worms 
developed m the direction of 
becoming parasitic on Man and 
animals — the tapeworm, alternat- 



rudimfittary nervous s}stem eon- 
cenirated round its mouth 

tng between Man and pigs or cattle, 
and the flukes alternating between 
sheep on the one hand and snails 
on the other Parasitism of this, or 
any other type, leads nowhere 
except to gross specialization for 
parasitism 

The round worms are similarly 
parasitic, living m the mtestine of 
animals and Man They have 
nothing to do except live on what 
the animal or man has digested, 
absorb the oxygen it (or he) has 
absorbed from the air, and repro- 
duce, trustmg that the ova pro- 
duced will find their way, via 
manure and food, back to the host 
Carelessly washed green salad 
which has been manured with 
human excreta is a well-known 
source of infection with worms in 
Quna and Italy 

The Trichmella of measly pork 
has a more elaborate history The 
fmiliKd female burrows into the 



126 


the science of UFE 



Fig. 37 T}pical artiielidt A— ««r/A nvrm, tvtd 9^ci verm Cb on 
«nlar%td seeUon of the head trtd of an earth ^erm The reneus sittema 
extend threughout both lipes but (hat at the front end gatnt domnanee 


tissues of the gui of the host and 
sets free tier young Jiuo a part of his 
circulatory system They get round 
to his muscles where they ^ut 
themsehcsupin a hard casing, hop- 
ing to be eaten by another animal 
and so get back to a gut agairt 

When Man eats measly pork, oot 
properly cooked, his mi^es are 
invaded by this animal and be 
suflers from tnchiruasis l>unng 
the second World >\3r there was a 
senous outbreak Wf tnchiiuzsts in 
the Bitnun^iam r^on because the 
pork used for sau^ge making was 
impcrfecUy lASpected, and the 
people of this neighbourhood have 
an odd habit of eating bits of 
sauuge meat uncooked. 

\Ne fcsvc mentioned the eanb 


worm and a msnne worm belong 
ing to the AnneUdi 
In the earth wonn (see Fig. 37) 
VOS obserte — 

(l> A nervous system running from 
end to end of the anima! but 
having ns mam detrlopment m 
the head cod around the mouth . 
(2) a digestive sjstcm starting at 
the mouth end and opening by 
an anus at the rear end, 

0) packing of connecfiie tissue, 
muscles and tissue spaces (cce- 
lom) between the gut and the 
outer layers (compare H^dra) 

(4) a cuTulalory system to pump 
blood throughout the body, 

(5) segmentation. 

It cannot be doubted that all 
these developments give the earth 
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end of (he animal ^^h]ch ial.es con* 
trol and so regulates the acmities 
of the hinder portions so that 
though they possess nenous matter 
which can act tndeper’^lently us a 
feeble way. they wait on the contit^ 
lios pow-cr of the “brain end, and 
are almost helpless uttboui « Thu 
centraknng power m the bead 
pngha of ners-es, is seen at lU 
best in Man We hate alitad) 
seen this enU/tetnent of nenous 
tissue in the bead end of such a 
lowly animal as the flar worm (see 
Fis- 37 ) This led nowhere m the 
case of the flat worm because the 
rest of the animal thouch highlv 
specialized lacks an mcestme utih 
two onhees and a blood system 
Ji had to remain Qat. l/itbeeanft 
worm boweser wt begin to tee a 
donuttaTice in power shape and size 
of the headw-aid eanglu and this i$ 
the plan which is followed ui later 
stages of evolution 

Sciffeauis hUtOBl 

As animals ascend the scale of 
evolution and grow larger thev may 
be especied to need suffemns 
matenal to protect them from the 
changes of their eiiMronment pack- 
ing of the organs of their b^es. 
and a transport svstem to carry 
materials from one pan to another 
Stiffening matenaJ is used m two 
very different ways Euher »i is put 
on outside— an cso^elcton, or 
inside — on endo*keleton In the 
worms there is little siiffening 
rrtatenai, merely 4 chmno>» outer 
skin, but this has dev«loped m 
many extraordinary dirrcjjons la 
other aiumals. 

The crusuoaos— crabs lobsters 
and shrimps— pui ihcir arTnour on 
ouuide Soiioitx insects and the 
spiders who develop the cbitmous 
outer coveting into hard matenst 


Tins has Its advantages and dis- 
advantages. WTicncvef a crustacean 
grows tt has to shed its old suit of 
armour and retift into a secluded 
spot to become, for a tune, a 
defenceless creature and a tasty 
morsef for its enemies (soft-shelled 
crabs are a luxury food in the 
United States of Amend) Tbe 
molluscs such as snails and shell- 
fish, developed an organ for the 
BKUiu/actvre of an armour made 
from calaum carbonate and not 
from chttin Some, suiA^ as the 
cuttlefish findiagthatagflitypfoved 
of better value than cumbrous 
armour plate (desaroyeis with iron- 
dads as a companson) retain today 
but a vestige of amteur 

An evoskeleion has the disadvan- 
utes of impeding expansion— new 
suits of clothes are an essential— 
and of cumbroustiess. TTie strug^ 
for exosienee goes to the agile oM 
the brainy AU animals wyth an 
e.\oske)eton, such as imects, are 
001 riecessanly agile They soh>s 
the problem by renauiiag jcUUvriy 
small by developraeot of rapidly 
contracimg muscles and by tte 
possession ofa good nerv oas system. 
Jn fbe spiders, the ganglia round 
the head end of the amitul are so 
overgrow-n that they compress the 
head end of the alimeniary traa 
and the animal can take food only 
in a liquid form by suction. 

An endoskelecoa possesses many 
adrantages over an cxoskrletoo. 
An iQtenul skeleton is particularly 
useful to an donpted animal It 
gives a structure for the muscles to 
pull upon 21} the mowns of appeod- 
ages and it can be used 10 protect 
the delicate central nervous orgaa* 
izatioo. This was a step ukert in 
the development of vrrtela^tes 
from some scgrnental ancestor. 
Firw of all a ootodtord was de- 
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end of Uk amnia) itSuch tales con« 
trol and so regu)ates the actixities 
of the binder pomoas so tlat 
though they possess iwn'orn tnaitcr 
Mhich can act indcpendcntjy jjt a 
feebJe sssy, they wait on the oontfol- 
liBg pow,er of the “brain end and 
are alreost helpless «.nhout it Ibis 
centratareg power in the head 
gangha of nertes, is seen at rts 
best in Man ha'e already 

seen this enlargement of nenous 
tissue in the head end of such a 
Jowly animal as the ftai worm (see 
Fig. 3?l Tbis led nowbete m the 
care of the flat uortn because the 
rest of the animal, ihoogb hi^t 
sponalized lacks an intestint vioth 
two onflees and a blood ijstem 
It had to remain fiai. in the earth 
'Worm howexer we begin to see a 
donuoaocem power shape ood size 
of the headward ganglia and this is 
the plan which is followed in Uter 
stages of evolution 

Stdfnuns Maienj) 

As anunals ascend the scale of 
evoluiion and grow larger thev may 
be expected to need stiffening 
mslcrul (0 protect them from the 
ctias>sssoftbeiren*iratiatea< pack- 
ing of the oigans of their bodies, 
and a transport svstetn to carry 
matenals from one part toaaoihcr 
Stiffening matenal is used m two 
very different ways Either it is put 
on outside — an csoskcleion. or 
inside — an endosX.elecan In the 
worms there is little siiflenms 
niatcnal, merely a chitinous outer 
skin, but this has developed in 
many extraordinary duvctions m 
other aairnals. 

The crustaceans— crabs lobsters 
and shnmps — put ihnr anmoiu- on 
outside So do the insects and the 
spiders who develop the chmooos 
outer covenng into bard maicroL 


tEis has its advantages and dis- 
advantage. ^V’bene\'er a crustacean 
grows It has to shed its old suit of 
armour and retue into a secluded 
spot to become, for a time, a 
defenceless ertnture and a tasty 
morsel for its enemies (soft-shelled 
crabs arc a luxury food in the 
United States of Anwnca) 'Ihe 
molluscs such as gnaiti and shell- 
fish devTloped an organ for the 
manufacture of an armour made 
from caloum carbonate and not 
from chitin Some, such as the 
cuttlefish, finding llat agtUty proved 
of better value than cumbrous 
armour plate (destroyers with iron- 
dads as a companson) retain today 
but a vestige of armour 

An exe skeleton has the disadvan- 
um of iispedrtis eapatraen—oew 
suits of clothes are an essentia!— 
and of cumbrousBcss. The struggle 
for ensterics goes to the aple u>d 
the brainy All ammaU with an 
atoskeletcm such as insects, are 
not neceisanly agile They solve 
the problem by remaining relatively 
stnall by devxlopnjcot of rapidly 
contraame muscles and by the 
possession ofa good nervous system, 
fa the spiders, the ganglia round 
the head end of the aomul are so 
overgrown that they compress tbs 
head end of the aUmeatary tract 
and the animal can take fo^ only 
in a liquid form by suction. 

An endoskeleion possesses many 
advocuges over an cxoskeletoa. 
An micmal skeleton is particularly 
useful to an elongated animal It 
pves a structure for the muscles to 
pull upon in the moving of append- 
ages and It can be used to protect 
the delicate central nervous organ- 
izatsoo. This was a step taken in 
the development of vertebrates 
from some segmental ancestor. 
First of all a notochord was de- 
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Fig. 38 Lamprey, detcendant of 
once dominant fish tike cTeatmes. 
v,}ach fun a perststeitt notochord, 
but a backbone forms round ti 



\tloped Tha is a stiff, but tlasttc 
rod, lyiBg along the whole length 
of the body between the alimentary 
tract and the nervous chain and its 
ganglia This notochord forms a 
mechanical aaa from which the 
muscles of the body have their 
ongm It u seen at its best and 
simplest m Amphioxus (see Ftg 39), 
an tncompicuous marine, white, 
translucent animal about two uiches 
tog, found in Uve sand tn shallow 
waters round Britain’s coasts Some 
such ammai must be the ancestor 
from which ail the vertebrates, 
including Man, have developed — 
for m the developing young of all 
vertebrates a notochord is formed, 
even though it may later be sup- 
planted by a jointed backbone 
The lamprey (see Pig 38), a fish 
stdl used as food, despite Henry I’s 
Uouhle with It, possesses both a 
notochord and a backbone At one 
stage of Man s embryonic life he, 
too, has anotochord, but supplants 
it with avertebrate backbone which 
grows round and protects the 
precious spinal cord 

The Recapltttladoa Tbewy 
This theory is of the utmost use 
to biologists m settling the relation- 
ships of animaU and plants The 

HWI~E 


theory states that animals, m their 
development from a fertilized egg. 
recapitulate their evolutional his- 
tory If Man’s embryology shows 
hunat one sugc to possess a noto- 
chord, then he must have evolved 
from animals which possessed that 
organ, even if later he sweeps away 
the traces of having possessed it 
If in embryonic life he has gill shts 
like a fish then he must have 
developed frenv fish-Uks anoeswrs. 

The theory makes sense of an 
extremely large number of observa- 
tioos which would otherwise appear 
senseless, and although w e must n ot 
push It loo far— for example, the 
pH shts in the neck of a human 
embryo do not bear gills— it none 
the less IS an extraordinarily good 
guide for working out the relations 
ofammals and plants The evidence 
that vertebrates m embryomc hfc 
possess a notochord means that 
th^r evolved from some animal 
ancestor closely related to the 
Amphioxus (see Fig 39) and the 
toajwey which have survived till 
this day. 

Here, however, we encounter a 
difficulty The nerve chain w the 
worm and stmilar animals is below 
the gut except in its “top” end. 
There it forms a loop round the 
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iljireraary tract. la >*crscbratts tit 
acrvx K ibcrv-e tie fst all the 
«av How did tbt TWO chaagg 
places if thrv arc wist tbiy sacra 
tobe*' Oac bold aasgspooa IS tbat 
we seTLrfrstes ariose frwn an ta- 
scrt^raw aorccor wiacir /auad sa 
advantage la swiamicg rpsida 
down (ibsre are yjch creamres), 
aad this lopss'turxy ecicenee bss 
tcraiasd nil iha day 

Anotbet tbeoiy is ihai the dA 
alraentary tract, begnnsts lo be 
swar^ied ibe mtvous sysaca, 
was discarded aad formed the 
vcamcfes and sgiaal canal of car 
nerveius s^-stest and ibar a oc« 
atotatary traa be!a>r the nervous 
system waa developed. Tlusihetay. 
artracnsc as u ntas seem to tiia 
pltj^olosist »Tth ha obscssico 
coacsmjis tbs uaporunce ct the 
ofiTsous $}y.«n, has b«a oj« with 
hoots of dension by the zoo'osis^ 
«sd ts hsnllycoasidsred by (hem as 
worthy of ntfutauoa. 

Kowr>Tr ihat cu> be, gsoloessU 



FJg, 40. Mad-hoppo' fish tnonng a 
ro'e of corfidem tn fpgj 


records show cs i>i«t tat n igga 350 
arid 400 naibca years ago the firs 
s-cnchraies bad rv’olved. They were 
ro.TSTi.lsr, piled, tailed tie feb. 
tart bad a sachias Lbs ih; 
zsodera lampeey Xlan> were LmN. 
less, btn iliOT IS eitry eradsaca 
&cta tba to wdWevelopcd £a-lie 
organs ta the posmoa of forrirnbs. 
They bad good -beams,'" and a 
syssess. ssd some of ib=i 
had sbar? denudes (fcccmding 
teeth) m tbar ska bbs the dog fish, 
bci they had oojawr; that was The 
oett Bvenuaa, sad sa we reads tbs 
true fish. 

OncznaHv . aS fishes had a slc^ 
too made of gnssfc and D« boae — 
the shark, the dog fish (roA sxteon) 
and the rav are stfil IZLe that, bavmg 
booa stnxhnts co^ m the dtsiodas 
oftbeslQsandDt^nostb. Vfeet 
recsoily de^tdc>ged fish, suds as 
those we are aewaaoeaed to butang 
fnm the fishsuoser, hare true 
beats, the gnsde hattag been R* 
pUecd by tnateml ^ 

posts of htns sahs. AQ the higher 
venebretes (tmghibans. repafcs. 
birds, narrcaals aad Mas) bare 
tnx broe, though taosi of the tone 
IS lud doue firs ra grzsie. 

DerelopncBt of Awi;iiS»m 

By thj USX, atom 350 rnnhon 
years ago, the plants had coJonaed 
the land and made n fit for an-ncH 
ao hre CO. and the animals tstaded 
the land not, probibfv. lo eat the 
herbagt, but to sarvsw from the 
drooglny conditions la the shaBov 
seas and lakes m which they In-cd. 
To treaibe air they oredod lungs, 
and to walk abend on dry or drying 
fang; they ncoAd'iegs, whjcfi w-ere 
otilv’edfromfijtt. There are today 
lungfish which can bre out of water 
for a time. An example s the 
tn^ncal rood hopper which p'vns 
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FJg 41. Duc/l billed platypta, a rare 
egg facing ntantmal, found m 
Australia and Tasmania 


an idea of how this problem of 
lungs and began to be solved 
(see rig. 40) 

About 300 million years ago the 
first amphibians (frogs, toads, 
newts) dragged themselves out on 
to land They were not like modem 
amphibians, for their backbones 
were clumsy contnvances and they 
were protected here and there with 
armour plate These primitive 
amphibians many milbons of years 
ago gave nse not only to mi^em 
amphibia but to the first reptiles 
and so to all the hi^r vertcbrate:s 
However, they "ere not wholly 
emancipated from water The 
amphibian spends its larval Ufe 
in water and has so little conquered 
land that it cannot bear drought 

Rejitiks and Birds 

The next step was in the direction 
of reptiles— the modem representa* 
lives of which are Lizards, tortoises, 
crocodiles and snakes These m* 
vented the shell egg, a drought- 
resisting fragment of life, compar- 
able to the drought resisting seed of 
plants developed much about the 
same tune The age of reptiles 
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definitely began some 180 million 
years ago 

There wre still conquests to 
nuke (1 ) sub«rvienct to the 
temperature of surroundings, and 
(2) travel m the air The birds 
evolved from reptiles to do both 
They keep their temperature con- 
stant, I e. are warm blooded, and 
they can fly The birds appeared 
some 120 milbon years ago and 
there arc ‘missing” links, indicat- 
ing the steps evolution took. Keep- 
ing one’s internal temperature con 
Slant means that one can hve m 
icmpeKUc and cold regions as well 
as warm The reptiles, even those 
approaching v^ana Moodedness 
such as the crocodiles, can do their 
best only ui the tropics So the 
birds and the mammals (ourselves, 
monkeys, dogs, eats, bats) by regu- 
lating their temperature, b^t the 
reptiles The only mammal to 
conquer (he air, till man invented 
(he dying machine, was the baL 

DerelopnKsr of Mamnsils 
There were, however, still prob- 
lems to solve, for example, this egg 
business Eggs could be cast out 
on (he ivorld by the tnihion, as 
most fish do, or they could be given 
shells and a considerable amount of 
food wKhin, and then left for the 
sun to hatch They could be hatch- 
ed and the young fed, till fledged, 
by the parents, or the egg could be 
hatched inside the body of the 
female — as some snakes do Again 
the eggs could be hatched thus and 
the immature young, wdien bom, 
could be fed from special milL- 
produong glands, mamms, on the 
body of the female 
Tfut IS the line of development 
taken to produce us 
First of all there was the “noa- 
placcBtar* mamma] onginating 
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earlier than 
the birds The 
pbcentn fsee 
Fig 44) u an 
organ dcsel- 
oped by the 
young em- 
bryo to ab- 
sorb rvutn. 
ment from 
the uterus 
(womb) of 
the mother 
One type of 
non placental 
mammal lay 
eggs, hatches 
them and 
feeds Its 
young on 
milk — the 
duck billed 
platypus IS an 
cjtample (see 
Fig 4!) The 
other de- 
velops the 
egg wiihm 
the body of the female, gives birth 
to the oHspring m very immature 
form, and, carries it in a pouch 
where the mammary glands are 
placed — examples of this type are 
the kangaroo and the opossum 
Finally, there are the placental 
mammals, to which most of the 
familiax ammais belong — cat, rat, 
dog, deer, cow, elephant, monk^ 
and Man Of these, Man has the 
greatest amount of control over his 
environment and is for that reason 
accouaicd the highest mammal 

i>e«iel<riimeiit of hUn 
Man won his position hjs 
highly developed brain, by his erect 
posture which freed his fore-limbs 
to develop into hands, by the o(^io- 
suion of thumb to forefinger wbids 


gave him the chance of making 
iocAi, by relegation of sense ofsmell 
intothe background and by dcvelop- 
mcfli of sight and hearing, and by 
his stereoscopic and colour vision 

Man differs anatomically from 
the ape in his brain and his calf and 
buttock muscles, and he has in- 
herited the earth for about 10 
million years only The rest of this 
chapter is devoted mainly to him 

Sexual Reproduction 

All life reproduces itself, some- 
times by dividing into two (asexual 
reproduction, see page ID) and 
sometimes by the union of two 
cells set apart for the purpose 
which then grow into a new indivi- 
dual Usually, though not always 
(sec ChlamydamoMi, page IJ5) 
the cells arc dificrentiatcd There Is 
a motile cell (the male cell or 
sperm) aad a sessile cell (the female 
cell or ovum) They may arise on 
the same organism as m most 
flowering plants, oysters, worms, or 
on diflerent organisms (some plants 
and vertebrates) and the terms male 
and female are applied to those 
organisms Both spenn cells and 
Ova may be scattered broadcast into 
enwonment, a most wasteful 
method, or the ovum may be 
retained m the female organism 
and elaborate means be evolved 
for introducing the sperm cells into 
the neighbourhood of the ova. 
Thus IS the case in Man 

The sperm cells are produced in 
the testis of the male When ripe 
they leave the testis and arc sior^ 
for a time m the yards-long eoilcd 
epididymis The female cells are 
matured m the ovary, and once a 
month one (or sometimes two) are 
discharged from the ovary (ovula- 
tion), pass out into the abdominal 
cavity, are seaed by the fallopian 


1)2 



Tig. 42. Human 
spermatozooTt, 
higMy 'magnified 

(left) In profile and 
(right) tur/aee 
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tubes and pass down into the uterus 
Sexual intercourse brings the 
sperm cells to the mouth of the 
uterus In the sex act the penis of 
the male is tnsened mto the va©na 
of the female %Vhen the sex act is 
compJefed the sperm cells have 
been projected near the mouth of 
the uterus (see Fig 44) and make 
their svay, some hundred milhons 
of them, under their own stcara 
through the uterus and up the 
fallopian tubes Human sperm is 
very mottle It consuls of a tmy 
head, a neck, and a long tail This 
tad by lashmg to and fro drives 
the sperm along on its way (sec 
Fig 42) 

The sperm cells probably meet 
the ovum (see Fig 43) on its way 
down to the uterus and one, out 
of the li^ndred or so millions. Asses 
with It and fertilizes it Sometimes 
a mamed couple cannot beget 
childiw, and where ihis can be 
proved by medical examination to 
be due to the male partner, and 
both partners arc v-ithns:, sperm 
may Ix donated by another male 
and introduced artiAcially mto the 
vagiru of the female with success 

In animals thisarlihcial insemina 



Fig, 43. Numan otum itt seeUon, 
compared Hith human sperm. Both 
ha\e been dniHn to the same scnle 


tton was achieved a hundred years 
or more ago and is now used in 
agnoiUure m the case of pedigree 
anuniils who can thus sire many 
more offspring than by normal 
means With human bemgs u is 
practised in the United States of 
America and to a much more 
(muted decree in Great Britain. 

Growth of Ctnbo® 

The fertilized ovum passes down 
the fallopian tubes, meanwhile 
be^Tung to divide and divide and 
by the time it reaches the uterus has 
formed a mulberry like group of 
cells Hus burrows its way info the 
tissues of the uterus between the 
openings of the fallopian tubes and 
begins to absorb growth maienal 
from the walls of the uterus This 
•'fixation'' u a time when there 
offen IS a transient upset m the 
health of the mother. If the ovum 
does not fixate, it degenerates «nd 
is passed out to the catenor at the 
next period It would take too 
long to describe how this mulbetry- 
shaped mass of celb develops into a 
baty It must suffice to 'say that it 
grows a placenta (sec Fig 44) to 
absorb nourishment from the 
mother's blood, it passes through a 
fisb-like stage at about the third 
week, by the fourth week it 
develops eyes, and buds from which 
the arms and legs arise (see Fig 44) 
It sldl has a tad By the second 
month It n recognuably human, 
U has fingers and toes and the tail 
IS fiwrffy noti'ceabfe AiTcr that, 
through the next seven months, it 
grows and grows from an embryo 
barely an mch long mio a full term 
child At the end of the ninth 
cal«idar month (say 270 to 285 
days — sometimes more — from the 
last period) the baby is ready and 
waitms to be bom. If a baby is 
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ttactions mto the baby, via the 
umbilical cord, this cord a tied m 
two places— one some inches away 
from the baby and the other some 
inches away Irom the mother Hie 
cord IS then cut with a stenlued 
instrument and the baby is ready 
to hvc a life in the octemal worfd 
For the baby's nounshment the 
breasts of the mother have develop* 
ed to secrete milk, at first a modi- 
fied milk called cotostfurn, but after 
a few days true milk This the baby 
obtains by sucking, and lU life for 
some weeks consists of little more 
than long intervals of steep punc- 
tuated by sucking and cryiog 
Dunns the first week the baby 
usually loses a few ounces m weight 
Afterwards, the baby begins to 
grow fauly rapidly and put on 
weight (4 to £ oz. per week) 

By the end of four months the 
child should have doubled its birth 
weight and by the end of the year 
trebled it, thus growing faster than 
at any later age The age of wean- 
ing from milk vanes greatly accord 
mg to fashion As healthy children 
begin to cut teeth at seven months 
ft IS reasonable to suppose that 
they may be introduce to solid 
food at that age Amencan pedia 
tncians (child specialists) use mash- 
ed npc bananas as early as at three 
months and in Great Bntain sa 
months Is the rule From one 
month onwards it is customary to 
augment the feed wth vitaoun C, 
which IS found particularly m 
orange, tomato, rose f»p or black- 
currant juice. At SIX months it ts 
possible to gire children a source of 
iron, sieved greens (not spinach), 
mashed cooked yolk of egg or 
minced cooked hver At nine 
months It is usual to wean the 
diiid completely from breast milk 
or ttulk from a bottle. From 


mne months to three years the child 
ts graduallx caught to take a normal 
adult diet, except that indigestible 
foods, such as fried foods, pastry, 
piddes and coarse t-egetables. are 
best omitted It has been proved 
that children do best on a ibet 
based mainly on cow’s tnilk, eggs, 
rtteat, fish, vegetables and fnul, 
omitting from the menu highly 
refined foods such as white bread, 
sugar and. naturally, tea, codec, 
cocoa or chocolate ’^is is equiva- 
lent to saying foods in which the 
vitanuQ and mineral elements are 
at their greatest amount 

Growth rate slows till puberty is 
reached (thirteen m a girl and four 
teen m a boy) when it accelerates 
markedly, to slow down again at 
seventeen or eighteen It is usually 
completed by twenty-one, though 
there are exceptions The average 
weight of a Bmuh boy at puberty 
u 7J stones, while a gtrl weighs 
about one stone less These weights 
are much the same as for Amencan 
boys and girls, aod there a no 
reason why all children should not 
attain thu standard in a civilized 
conwnumiy. CrowtJi a partly due 
10 heredity and partly due to food. 
There is no doubt that children of 
the poor m Great Britain lack 
hei^t and weight through bad food 
and going to work too early At 
puberty, I e when hair grows under 
the armpits and around the sex 
ofgans, the boy or girl ts capable 
of rcprcsductioa, though not physi- 
cafiy fuH grov.-ti. U is certainly 
ad>antageous to postpone sex sat- 
till physical matunty 

The Skeleteo 

The human body is supported on 
an mtcmal skeleton of bones. 
These serve to siflen the body 
and to provide levers upon which 
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Fig 45. Human skeleton (front vpov^ showuf^ 
the framcHork of bon< on nhch the body is 
nuiuided In addition to giimg shape end 
firmness to the body, the sketetan affords 
attachment for the muscles and tt pntects vital 
crsans, such os the brain, the spunsleard, the 
heart, and the lungs 


the mascles of the 
body v.ork. The impor- 
unt groups of bones 
(s« Fig 45, are (I) 
sitiW aad jsh'; (2) svite- 
bra! colunm or bict- 
bone , (3) brachisl girdJe 
to svluch the arm bones 
are attached, (4) pelvic 
gsrdle to which the leg 
bones are attached. (5) 
the bones of the arms 
and the kgs. These 
bones are kept tn posi- 
tion (o) by being dove- 
tailed into one another, 
such as the bones of the 
skull, (6) by being tied 
to one another by hga- 
ments, such as the thigh 
bone to the pelvw girdk , 
or (e) by Iigameou at' 
tached to muscles, such 
as the thigh bone (he 
kneeop and the bones 
of the lower leg 
Bones am formed by 
the deposition of cal 
ciuni and magnesium 
salts mainl/ the phos 
phate, carbonate and 
fluoride in connective 
tissue Tbc original 
scaifolchng is gristle in 
most of the bones of the 
body, but as the body 
grows this scaffolding is 
swpt away and replaced 
by true bone The 
replacement starts some 
two and a half months 
before birth but is not 
complete till the child 
has fiaishcd growing 
Faulty deposition of the 
catcium salts in the 
manufacture of bones w 
seen in nekets, which 
usually occurs, if « 
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occurs at all, bettseen the ages of 
SIX and eighteen months 

Rickets may, however, occur at 
all ages from before birth till adult 
life. The correct building of bone 
depends upon (u) one of the vita 
mms (see below), and (fe) a goexi 
supply of calaum and phosphorus 

m the diet throu^out Ufe 

Bone IS conunuaUy being re* 
modelled throughout life and this 
depends upon the presence of 
vitamins A, C and D m the food 

Muscle 

The muscles of the body ate 
attached to the bones and alter 
their disposition in space They 
may hold the body stiff, or bend or 
straighten the joints, fix the joints 
in {mticular positions draw the 
Umbs towards the irud bae or away 
from it Sometimes the musciesare 
arranged in a ring around a hollow 
organ and so can close an orifice, 
or relax to allow that ortSce to open 
Such sphincter or strangbog muscles 
are seen in the ins of the eye and 
around the exits of bladder and 
uTt^ines 

The muscles we move at will are 


called the voluntary muscles, and 
these are built on a particular plan 
of highly spcaaltzcd cells The 
smallest units are long parallel sided 
fibres having a cross-striping of light 
and dark bands They are united 
mlo bundles by fibrous connective 
tissue In a large muscle there may 
be any number of these tiny fibres 
up to 300,000 The funaion of 
muscle 1 $ to contract, that is. 
shorten with an accompanying 
swelling of the belly of the muscle 
(sec Fig. 46) 

The voluntary muscles contract 
swiftly and are directly under the 
control of the nervous system — they 
areparalyscd when cut ofTfrom that 
system 

In addition to the voluntary 
muscles there are the involuntary 
muscles (muscles which we cannot 
work at will) wh^ch form the walls 
of the heart, the blood vessels, the 
alinvemaTy tract, bladder and uter- 
us the sphincter muscles of the ms 
of the eye When our hair stands 
on end duetocold orfnghi, muscles 
are pulling on the hairs of the skm 
and erecting (hem Involuntary 
muscles are made of much shorter 



by the ccnlrcctioa or relaxation of muscies 


and more spindle-shaped 
fibres than the voluntary 
muscles They contraa 
slowly and can continue to 
act without the control of 
the nervous system. The 
mvolumary muscles of the 
faeaVt communicate with 
each other by branches, 
they are cross stnped like 
the voluntary muscles. 

Source of Muscle Power 
The source of power of 
the muscles is the combus- 
tion of a sugar known as 
glucose or grape sugar To 
supply the muscles the 
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bSood carries sugar to them in small 
but constant amounu About oat' 
lenih of 1 per cent of blood is 
glucose and if tius amount falls 
much below 003 percent the iad>* 
viduai siiffcTS gieit faUgue The 
quickest pick mO'Up in such a state 
u glucose or, tf that » not available, 
cane sugar 

Thecombustionofthusugarisnoi, 
however a simple bunungsu^uis 
seen when a lump of sugar ts 
thrown into the fire, but consists 
in a tram of reactions in which 
phosphoric acid, several ferments 
and at least two vitamins take part 

Skin and Hair 

Covering the body is a seau« 
waterproof matensl, fiexibie, eias* 
tic, greasy and beset with hairs, 
blood vessels and sensory appara* 
tus->th]s u called the skm Its 
thickness vanes with locattoo, being 
greatest on the soles of the feet (.for 
obvious reasoru) and thinnest tn 
the abdominal region The hairs 
are for protection and the shedding 
cf unwanted water they act as 
thatch Alsotheyaidmtemperature 
control in furry animals Around 
the bases of the hairs are nets of 
sensory nerves — probably that is 
the reason why Man has retained 
hairs which are useless in him for 
temperature control Crease pro- 
ducing glands open into the sockets 
of the hairs to make the skin water* 
proof Also sweat glands pour 
sweat On to the surface of the skm 
for temperature control Finally, 
the skin's blood vessels apart from 
(heir function lo bnnging maienai 
for renewal of skm and hair and 
for feeding the glands of the skin, 
are of importance in keeping the 
body lemperaturc constant On a 
hot day they open and allow heat 
to be lost from the body, on a cod 


day they contract and conserve the 
Jxat of the body 
The internal linings of the organs 
of the body are much thinner and 
simpler They have fewer layers 
aod.eicsept m the mouth and gullet, 
ureter, bladder, and urethra, each 
fcsy'cr IS reduced to the thickness of 
one cell The oeUs may be fiat and 
artaaged edge to edge, like paving 
stones, as «i the blood vessels, or 
columnar and standing side by side 
tike sticks in a bundle of wood 
The columnar cells lining the air 
passages also have ciLs on their 
surface. These are moving hair like 
appendages which are tn constant 
motion swTtpmg mucus and en- 
tangled dirt up towards the exits in 
brym and nose. All such luusg 
tissue IS called epithelial U 0 ue. 

Ibe Qraitttofy Syslna 
Throughout life there is a con- 
tinuous circulation of nutnent 
material to all paru of the body 
and to Its innermost recesses by 
the blood stream. The same system 
carries away waste products If the 
orcubtipa of the blood ceases even 
for a few seconds the person famts, 
if for longer he dies The blood is 
maintained in circulation by the 
heart (t« Fig. 47), a four-chamber- 
ed organ the left side of whicfi 
squirts blood into the arteries of the 
b^y white the nght side sends it 
to t^ Jungs The arteries break up 
into smaller and smaller ves«b and 
ultimately they pour their contained 
fluid into hair like vessels called 
capillanes (see Fig 47) These form 
a network in all the organs of the 
body, then reunite and pour the 
blood into the veins whence it is 
relumed to the heart Those from 
the lungs go to the left hand side 
of the hea rt and those from the rest 
of the b«ly into the nght hand side 




Fig. 47. SchemaSic diagram ihawmg the etrculathfi of hlooi througfiaut 
ike human body The heart pumpj blood into the erlerUs which carry (i so 
spfcofecapidhnex, ew TiiedAftHfctmcmivsfo/fbiv^fAraagAfAesec^fshlbney 
into yems, whenee li u returned to the heart. 

of the heart. Finally the blood »s ate that colour because of a 
bach m the place m which it started pigment, hsmoglobtn, whose futic* 
and the process goes on again and tjon is to carry oxygen from the air 
again till w® die (see Fig 47) in the lungs to the tissues The 
Blood is a sticky fluid containing white blood corpuscles, much fewer 
blood Cells of two types, red and m numbef, have the function of 
white The red blood corpuscles poiseningeertainmicrobes, making 
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them more edi6?e, and eactng Them. 
The stickiness of blood » due to 
three prolems, one of which makes 
the Wood clot m the presence of a 
ferment In the absence of the 
fenneni a person bleeds to death 
csen from a small cot This trouble 
IS called hTOiophilia and the person 
a “bleeder ” ViCamifl k is essential 
to the making of the ferment bo« 
docs not cure bleeders If the per 
centage of the proteins runs much 
below 6 per cent (sa> 3 p^r ci.nt) 
the person gels drop-»>--uaicf 
logged tissues or huncet (rdema 
as seen in Holland CrtcCv Poland 
and other countries which were 
under German cn.cur»at»on m tha 
second orld SV ar h s due to a 
low protein dia and can be k 
lievcd by good proton feeding 
There arc at least n^e types of 
human blood one oune rare and 
thedisinbution of these ivpessa'ies 
but little in Western Europe This 
upsets the myth of Gernwn blood 
being racsallv pure But as one goes 
acrass Europe jind Asia the distri 
buijon of the «)P« does 

change somewhat poe of these 
types 1$ compatible vf‘*h ail other 
types and may be injdc‘ed into the 
terns of anjone wii«oui disaster 
Another type is comlp^tible only 
with the blood of ns o4'0 typ* and 
so on Thai is why caeVt tolunuuy 
donor of blood has t\t have his 
blood classified, as was idone on a 
jar^e scale during the scci ond W orld 
War The blood of a rec Hp«nt also 
has to be classified 
Blood never actually » gets mto 
the tissues of the body ecscepi m 
disease (scurvy) or after ai t accident 
A bruise is caused by bh f tod being 
itt out of blood vesseh sunder liw 
sxin, and its rainbow rhiies are 
«used by the changes po ilbdaccd m 
the red blood pigment as othc body 


nukes away with it The middle- 
nun between blood and tissues is 
the tissue fluid whtdt seeps out of 
the blood vessels and carries pro- 
tein dissolved oxygen ammo acids, 
salu and sugar from the Wood to 
ihe muscle cells liver and brain 
ceils and so on 
To keep this tissue (tmd moving 
jt IS drained by the lymphatic 
vessels, which arc like blood capil- 
brres except ihat they contain 
lymph and not blood These dram 
into larger and larger lymph vessels 
which ultimately empty into two 
large veins near the heart There 
IS thus a circulaiioR of lymph as 
well as circulation of blood, but il 
IS slu..gish compared tviilt blood 
ciiculation Perhaps two quarts a 
day of lymph pour back inlo the 
blood st/esm compared with the 
three quarts of blood per minute 
which pour into the right chamber 
of ihe heart even when The body <s 
at rest None the less the lymph 
musi not be impeded Such a 
sioppage of lymph flow under the 
skin IS held to result in chilblains 

The Rrspiralory Systwa 
The respiratory system is an 
apparatus to get oxygen into the 
blood and carbon dioxide out of it 
The system consists of the two 
lungs which are elastic bags m the 
chest canty and the passages lead- 
ing to the lungs— nose wind pipe, 
bronchi bronchioles (where we 
catch bronchitis) lo the walls 
of the minuie sacs forming the 
lungs there are an enormous num- 
ber of blood capillaries. There is 
the thinocst of membranes between 
the air in the lungs and the blood 
in the ctpillanes, so oxygen can 
easily pass m and be absorbed by 
Ihe red pigment of the red blood 
corpuscles, and carbon dioxide, 
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Fig 48. Diagram showing position of ribs 
and diaphragm m expiration and inspiration 


carried in solution in the 
blood, can pass out The air 
in the lungs is changed m 
composition every time %vc 
raise the chest wall or lower 
the diaphragm, a muscular 
sheet separating the chest 
canty from the abdonunal 
cavity (see Fig 48) Fresh 
air IS dragged into the lungs 
when the chest wall is 
raised and the diaphragm 
flattens When the chest 
wall falls and the dia- 
phragm resumes its dome- 
like shape, some air — air 
in which there is now more 
carbon dioxide — is squeez- 
ed out Thus at each 
inspiration we take oxygen 
from the outside au- and at 
each expiration we give out 
some carbon dioxide, al- 
ways in volume somewhat 
less than the oxygen ab- 
sorbed 

The rate and depth of 
respiration varies with what 
we are domg At rest we 
absorb about four fifths of 
a pint of oxygen per minute 
and give out a little over 
three-fifths of a pint of 
carbon dioxide If we take 
eiKicise, both mcrease, and 
the carixin dioxide output nscs to 
about the same as the oxygen in- 
take This is because we bum sugar 
during exercise, and the oxygen 
needed to burn sugar has the same 
volume as the carbon dioxide 
which burning sugar produces 

Carbon dioxide is a waste pro- 
duct of the body and is got nd of 
most conveniently by the lungs 
because It IS a gas But other waste 
products of the body, phosphates, 
sulphates, urea and uric acid, waste 
products from protein, are sohds 


and have to leave the body m solu 
IJOD This IS managed in the urine 
For this kidneys have been evolved 

The Unnary System 
There is a large blood supply to 
anextraordmanlycomphcafed mass 
of tubules which are found m the 
kidney Fluid is filtered off from the 
blood at the near end of the tubules , 
as this fluid passes down the tubules 
it IS probably condensed by water 
passing back into the capillanes so 
that the umvanted substances are 
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left behind. The ftmd so condensed 
and altered mcomposition isLtiowa 
as unne, and it passes out at the 
distant end of the iubules iiMo 
collecting ducts, whidi cany rt on 
to the ureters (see Kig 49) Thence 
tt passes unchanged to the bladder 
where It IS stored until ii is con- 
venient to get rid of it 
The composition of unne tells us 
much about the amount of protein 
the body is using and its origin 
If the body IS using protein from 
food there is much urea m the 
unne, if it is using up its own 
protein the proportion of urea falls 
and (he unc acid and creatinine 
(another p roduct of protein changes 
in the body) increases relatively to 
the urea substance 

Tike Dcettire Ssstem 
One of the most iDierestins parts 
of Man's internal apparatus is (he 
digestiv'e system Food, as we eat 
It, IS of little use to the cells of the 
body till Its nature has been drastic* 
ally changed It contains eight 
important ingredients proieins 
fats, carbohydrates mineral ek- 
menu, vitarrans. extractives, roof- 
age and water 

f'rotems have been mentioned as 
forming the basal substance of all 
living organisms 
Fats most people recognize 
Carbohydrates are such things as 
starch and the various sugars, of 
which two have been mentioned 
caae sugar and glucose They get 
(he name -carbohydrate becaoreth^ 
are made from carbon and hydro- 
gen and oxygen, and the last two 
are in the same proportion as m 
water {hudor is the Greek for 
water) Water has two atoms of 
hydrogen to one of oxygen (HtO) 
Glucose has twelve atoms ofl^dro- 
gen to SIX of oxygen — again two to 



Fig. 49. Urinary jystttn shat^wg 
the journey oj naste products from 
jhe kiibieys fp ihe bladder. 


one. Ca&e sugar has tweoty*two 
atoms of hydrogen to ekren of 
oxygen, i c iwo to one. Starch, 
wry much more complicated than 
iliesc sugars, has the same ratio of 
hydrogen to oxygen 
Afwrraf elemenn arc substances 
like calcium (from chalk), iodine 
(from sea water), iron (from green 
plants, liver and rusty cooking 
implements), and sulphur (mainly 
from proteins) These mineral 
elements are essential to life, and 
the dietician lays great store by 
foods conlatmns calcium (millg 
cheese, watercress), iron (see above), 
and rodcrti; (Rsh) 

Vttotrdns These are substances 
found m smalt to minute amounts 
(tt foods There are about a dozen 
of them, all essential to man (best 
sources are dairy products, grren 
vegetables, summer and cKrus 
fruits, fat fish, liver and meat) 
Extractnes are flavourings which 
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can be extracted (hence the name) 
by water or alcohol They make 
food interesting and palataole. 
but have tiule food value A good 
example is meat extract 

Roughage is a term applied to the 
indigestible parts of foods, e g the 
woodyfibresof plants Theystimu 
late the stomach and intestine to 
get a move on 

jyater is found tn all foods tn 
varying amounts (90 per cent in a 
cabbage to 10 per cent in a dry 
biscuit) It js completely essential 
in diet and more beyond what is 
found in foods is invariably taken 

As all tissues are formed from 
proteins and because they suffer 
VI ear and tear, proteins are essential 
in diet Bui (he body cannot make 
use of foreign protems (in the form 
in which they are eaten) to patch 
up human tissues— indeed, such 
proteins are poisonous The body 
does need, however , the ammo acids 
from which such proteins are buiU 
up, so It has to tear proteins to 
pieces, le into their constituent 
ammo acids, so that it may pick 
and choose from these and build 
human protein 

Fats are insoluble in water so 
they musl be rendered soluble or at 
least so finely divided into droplets 
that the body can use them 

Starch, again, is utterly useless 
assuch Itismsolubleinwaieranii. 
even if rendered soluble by cooking. 
Will not pass through the linings of 
gut and blood vessels U has to be 
turned to glucose before the body 
can lisa it Simdarty canc sugar, 
milk sugar and malt sugar caunot 
be used by the body till they are 
changed to glucose (grape sugar), 
fructose (fnnt sugar) and galactose 

Many mmeral elements, such as 
catemm, iodine and iron, can be 
absorbed as salts soluble in water 


and do notneed digestion Sulphur 
IS absorbed as two ammo acids, 
and the vitamins mainly in an 
unchanged stale 

Many foodstuffs, then, have to 
be tom to pieces, physically (by 
chewing) and chwucally before 
they are of any use to the body, 
and to do this and absorb (he pro* 
ducts, the body has an alimentary 
tract Within it, some twenty two 
feet long in the dead subject but 
only Dine in the Jiving. Into this 
tract numerous glands secrete, 
producing slippery material (mucin) 
and ferments , the latter bring 
about the chemical changes needed. 

Cooked starch is partially digest- 
ed in the mouth and is fully digested 
in the small mtcscioe Procems are 
started on ihetr way to ammo acids 
at the stomach and finish it m the 
small intestine Fats must wait till 
they get to the small intestine and 
so must cane, malt and milk sugars 
The end products are all absorbed 
into the blood m the small intestine 

Large Iniestioe 

What then is the use of (he large 
mtcstme? itwasfashionaWeatthe 
beginning of the twentieth century 
to consider this organ a positive 
death trap Microbes flourish there 
and manufacture malodorous and 
poisonous materials which. If they 
were to get into the blood, would 
cause ill health. Hence the cry for 
purgative foods and medicines and 
operations to remove the large 
intcstioe Probably all this is non- 
sense IT the large mtcsitae ts a 
death trap « is amazing that evolu- 
tion has tolerated it for JO million 
years in Man’ Moreover, recent 
research has shown that it has its 
advantages It absorbs some water 
and it acts as a reservoir If it did 
not absorb water man would suffer 
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bow arc aU Ihese muscle puUs 
coordinated'’ Tfae answer to that 
question js the nervous system and 
the key word in the study of that 
system is integration 
The dictionaq' meaning of inte- 
nts IS to combine parts into a 
nboh, Slid tint IS whaf the nervous 
system does Each ccU in the body 
can lead an independent hfe. Cells 
taken by Alexis ^rrel from anmeu 
baling chicken’s heart m the second 
decade of this century are still 
beating, or rather their direct 
descendants are But when a cell 
B M the body its actmues have to 
be integrated with the aaiviiies of 
all the other alls to produce a 
mutyofaciioo. Cancers are groups 
of cells which do not submit lo 
ujt^ratioa. They have run amofc 
There ate vanous modes of in* 
iegtition of (he cells of the body 
AnatomicaUy they are integral^ 
V skjfl, tendons and a skeleton, 
much as the contents of a parcel 
arc integrated by putting brown 
paper and string around them 
Then the blood and lymph systems 
also mt^ratc the activities of 
different parts of the body (see 
later), much as the postal system 
mtegrates the activities of the tax 
payer wuh the needs of the ex 
chequer But the most rapid mode 
of integrahog as orgatusm into a 
whole rt by the nervous system 
As the struggle for existence wrnl 
to the svnft and the agile, the better 
the nervous system, the beUet the 
chance for survival Needless to 
say, Man's dominance over all 
other animals is based on his 
supremely competent nervous sys- 
fem An analogy may help Before 
the advent of railways and steam 
ships the Bntish Empire and its 
STOies Were so badly integrated 
that a battle was fought between 


Bntish troops and those of the 
United States at Fort Jackson, just 
outside New Orleans, after die peace 
treaty between the two nations had 
been signed Today the Bntish 
Commonwealth is so integrated 
that the whole assembly esm be, 
as It utetv, at the bedside of a dying 
monarch 

The central part of the nervous 
system is, tts we have said, enclosed 
within bone (skull and vertebras) 
It consists of (a) some 2,000 million 
cells (as many as there ate inhabit- 
ants on the earth), (h) the fibres 
which connect these with other cells 
and <c) the connective tissue which 
supports and lies the cells and 
fibres in position SVherever the 
connectms fibres are dominant we 
have ‘whitcma«cr‘'andwherecells 
predominate there is “grey matter ” 

In the spinal cord grey matJer a 
mside the white (Fig 53), but m 
two important parts of the brain the 
grey matter has got outside the 
white (Fig 50) This ts considered 
to be an enormous advantage It 
gives the grey matter a chance to 
develop, expand and ramify, un-. 
hampered by enveloping white 
matter The brain of Man has 
developed particularly m this direc- 
tion 

There has been throughout evolu 
tion an ever greater concentration 
of the nervous system towards the 
upper end of the body and tins is 
especially marked in Man Man s 
brain u out of all proportion to 
those of other animals, whereas his 
spinal cord is not so very different. 
His spinal cord is clearly segmented, 
yet even so its segments are nearer 
the brain than the corresponding 
vertebra of other animals Especi- 
ally is that so with the lower verte- 
bra It js as though the segments 
were dragged upwards to be nearer 
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the brain Quecriy enough some 
sensory ccih have rcmamcd oat 
side the central nervous system 
(Fig. 52) as hast molor cells 
gmeming the mox'cmcnis of m 
soluntary muscles and secretion of 
glands These, however are«cel>* 
tions to the centrahans tendenor 

Cc&tnt Nmtus Sj-stno 
The ports of the central nenous 
system are as follows — 

(0 Spinal card Mainly cociceroed 
with movements of arms, irtink 
and legs 

(2) Medulla oblongola Covcm 
ment of salivation stomach 
secretion and movemcots ift 
testirul secretion and mov-e> 
menis hean and blood vessel 
control Movements of tongw 
and larynx 

(3) PonruK rrtion and eerrMlum 
Cutdaace of movement, move* 
maiss of jaws Outward and 


lateral movement of the eyes, 
(4) Mid-hraln hfovement of eyes 
(ft Batcl gongfia (a) Thab^s 
(Fig 50) Chief relay station 
for b! 1 sensoty impulses (f>) 
Corpora Struts Chief motor 
centre for lower animals and m 
nun a centre for guiding and 
controlling vftvUcd movements. 
(6) Cerebral fterruspheres (Fig. 50) 
to which all sensory impulses, 
except those of paui are relay cd , 
from which votunuty motot 
impulses arise, tn which rccog 
muon of the nwanms of 
sensory impulses is made and 
w\th which we think Knock, 
out (a) the visual areas at the 
back, to which fibres from the 
eyes run and the person be* 
comes blind (Fig. 5l>, (h) 
one side only and he is blind m 
one half of each eye, (e) the 
part just outside the visual area, 
but not the visual area and 



Fig SO Section of the upper hrom to show the distribution of grey 
matter Aore the alder parts wAieA art sail enclozed vt nhite matter 
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Fig. 51. Cerebrat hemisp/teres seen from left, shoynng areas for sensation, 
motor impubes, recognition, thought 


man can see aa obseci but gtc acuve and in uaraveUrng tba 
not cecosnlae u, (cO the fronul methods by which these celU are 
lobes and oot much may happen made to work harmomously 
except (hat the persoa becomes The unit structure m the nervous 
antisocial If the motor area system ts the neurone (see Fig 52) 
Is damaged then motor paralysis which is the name given to the 
results, trouble in the fiager norve cell aotS sit its branches 
area (see Fig 51) produces loss (dendronsandaxon) Thedendrons 
of the use of the fingers on the are short twiggy branches which 
opposite Side or ihc body keep the cell «i contact with its 

In human affairs, where there is neighbours The axoa is a highly 
a concentration and ceniraluauon developed branch, with insulation, 
of power, tlut povwr passes into which carries the message from the 
the hands of one person — prime nerve cell to cells (nerves or muscles 
trurustcf, president, etc , but we do or glands) it may be some feet 
not find this so m the nervous away Think of the motor cells in 
system There is no one grand a gsraffe’s cerebral hemispheres 
presidential cell to which all sensory which govern the movement of the 
impulses are relayed and whence forelimbs Their axons must run 
all orders for activity come A from the bram down to the swelling 
complete democracy is the pnn on the spinal cord where the nerve 
oplc. thousands and miliions of cells vyhich run to the muscles of 
nerve cells in the cerebral hemi- the forelimbs lie 
spheres, working tocelhcr and m 
hannony. rule the funclions of Ihc KeSexes 

body Some progress has been Nerve cells do not necessarily 
made in tapping the minute efecttic possess axons, but thou^ the 
currents set up when brain cells fundanientaJ nen^ous structure is a 
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neuronr, ihe unit of activity in llic kss snwflaXe) comes close to 
ncnous system is the rrfifx^ and the c^e. the e>-tt is blinked 
the underlying structure is the (3) If the white, or if the coniea of 
rejfex Ore (Fig 53) Among tJTucal the ei-e is touched, the ej-c u 

examples of simple rcncxci ate the blmkcd (corneal reflex) 

following — (4) Any pa« of a limb beinu danv. 

(1) A painful stimulus of the gums aged such as ty treading on a 

causes a flow ofsaliva (Aftow pm or a piece of glass, causes 

whenyouscesaJtedohvesisnot the limb to bend at all joints 

a true reflex, see below ) (flexion reflex) 

(2) If an object (evtn a soft harm (5> TicUmg the skin on the area 



v/r/v'* /Awinp 


tNO rvXTtS ttlNQ ON huseve mUa sswour tNO O«0*NS IN NUSClE ox trw 

Fig SZ Topical motor aird sensory itene eells (left) motor neurone, 
(rigAtJ sensory neurone Aoce the rtspe(U\e end plates ondendorgans 
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A— 5inV>/r njlex arc and b — generalized scheme of e reflex ere 


between the shoulders la a 
puppy or an old dog causes it 
10 brmg up a hind leg and start 
rhythmic scratching (scratch 
reflex) 

There arc two types of reflexes 
(1) Inborn inherited and uncon 
ditioned , and (2) individual leamt 
by education and ‘conditioned 
Mao IS bom with two mam reflexes 
—to cry and to suck — and all the 
reflexes of breathing coughing 
sneezing blinking swallowing and 
emptying the lower end of the got 
and the bladder 3_ater developed 
are the reflexes of standing walking 
and so on On these reflexes be 
builds up a huge number of con 
ditioned reflexes such as salivation 
on seeing or smelling salted olives 
feeling hungry when the dinner bcU 
goes automatic balance on a 
bicycle, emptying the gut at a 
particular time in the day Tlw 
UBconditioned reflex needs only that 


the reflex arc should be intact 
For a conditioned reflex to occur, 
ihe highest pan of ihe brain (the 
cerebral hemispheres) as well as the 
reflex arc must be mtact and able 
to function 

The reflex arc in its simplest form 
consists of the following (0 a 
sensory end organ*~5ay a touch 
spot or paio spot in the skin (2) a 
sensory nerve running from that 
spot into the nervous system (see 
Fig 52), (3) a sensory nerve cell 
(see Fig 52> to keep that nerve 
alive (4) a junction (called a 
synapse) between the sensory nerve 
end and a motor cell (see Fig 
53a) (5) an axon running out from 
that cell and making connexion 
(see Fig 52) with a muscle or 
gland 

The sensory nerve ending is 
stimulated This evokes a nervous 
impulse which rushes up the nerve 
atsomeone hundredyards a second , 
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this impulse breaks down the 
rcsjsianccat (he synapse and awakes 
the motor cell to activity “nie 
motor cell fires oft a new nerve 
impulse down the motor nerve 
When It reaches the muscle it cames 
i( lo contract This u the simplest 
imaginable reflex (and rcllcx aTc,«e 
Fig S3 b) but it is certain (hat in life 
things are more compheated TTie 
sensory nerve docs not run only to 
one set of rrwior cells but also to 
those which if active would cause 
an opposite movement (extension 
of a limb and not flexion) it also 
runs to the flexor and extensors of 
the opposite limb and to those of 
the upper or forelimb and also on 
into the brain It may play upon 
the centres m the m^ulla which 
control breathing and heart me 
and Woodvtsssef tone Finally « 
may play through relays on thv 


grey matter In the trud bram in the 
lhabmus and in the cerebral hcmis 
pSeres There arc possibilities of 
reflexes at each level, and at the 
level of the rind (cortex) of the 
Cerebral hemispheres, of the de 
vetopment of new reflexes (ihe 
conditioned refiexes) 

Let us take an example Giving 
food to a dog causes it to salivate — 
an ordinary reflex Repeat, but 
just before feeding sound a tuning 
fotk of 2S6 vibrations per second 
(middle C on the piano) Repeat 
ten times, sounding t^ tuning 
fork each time Now sound the 
tuning fork alone without feeding 
The dog MW sahvatst to the sound 
— It has learnt a new reflex— a 
conditioned reflex. For this learn* 
mg of a new reflex the cerebral 
hemispheres must be intact 
Now Nfan s cerebral hetnispherCS 



a/rat omtcal /ealures anj the i/ttpasftian of the optic ner\ e 
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compared with those of even Uie 
b^est ape are magnihcent in si^ 
aod in power of learning new 
reflexes. His bram is cminendy 
educable He can biuld conditioned 
reflex upon conditioned reflex in- 
defimtely In fact, people who 
believe that life and conduct con 
be explained on mechanical grounds 
nuiataiQ that all our acttvities — 
even to composiDS a symphony or 
wntmg Hamlet — are due to condi- 
tioned reflexes built up on a basts 
of lohented rellexes Condition a 
boy m brutal surroundings and 
hu character will be brutalized 
On the other hand, condition him 
la humane surroundings and his 
itflexes (hu charactcj) voU be social 
There IS hope for humanity, even 
10 Riatemlijtrc theones, so long as 
education is m the hands of the 
wise sod humane If it be mam- 
taned that Qur character depends 
on heredity and acquired coodi 
licned reflexes, at least let us see 
that the coodiiioned reflexes are 
beneficial to the whole of sooety 

SacKvy Apparstos 
A few words about the sensory 
apparatus at the bcginmog of the 
teflet arc arc occessaty 
(1) The (see Fjg 54) This 
u an optical system (something 
hke a camcia) lo focus an image 
of an objea on specialized nerve 
rodin^ spread out m the rcima 
•oftheeye Asanopticalinstrument 
u. v& i poor one, maVing an ima^ 
V * on the retina some- 

thtflgasinFig 55, but attached, as 
It IS, to a brain which can learn 
interpret, the combination 
^ts most manufactured cameras 
lor accurate perspective 
The important curved surface to 
the eye is the cornea, and if it » 
not regularly curved we are astig- 



SS Diagram showing (left) a 
rectangular object and (right) how 
that object looks when focused on 
the retina of the 

malic (most of us are slightly so) 
If the eyeball is too long, we are 
short-si^ted, and wc cannot see 
things clearly if they are more than 
a few feet away If the eyeball is 
too short, we are long sifted, so 
that we see things in the distance 
clearly but not things close to 

The second important focusing 
surfaces are those of the lens In 
youth this stniciure is elastic, and 
swells into a more globular form 
when the muscles holdmg its 
suspensory tackle contract So 
youth can focus things near to 
Old age vision, which begins at 
forty five, is due to the Jens losing 
m elasticity Even though old 
people contract those muscles, the 
lens will not bulge and focus near 
objects 'niereforc the oM take to 
spectacles which have a bulge on 
th«n 

(2) The- Ear (sec Fig 56) This 
coosKls of three parts (a) the 
external ear, consisting of puma 
(havisg decorative function only m 
Man), and a tube (meatus) which 
cOTsducts sound to a membranous 
dnen. (i> the middle ear, consist mg 
of an expansion at the upper end 
of the Eustachian tube bridged by 
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optic thalamus, whence all but the 
pain impulses are relayed to the 
cerebral hemispheres and reach a 
convolution just behind the motor 
areas (see Fig 51) Pam is not 
represented in the hemisphere but 
stops short at the thalamus How 
we localize a pam in, say, a finger 
IS not clear, but it must be sup 
posed that'll is due to the accom 
panying touch impulses 

Integration by Oiemical Means 
A country has other means of 
integration than by telegraph, tele- 
phone and radio It is integrated 
by Its roads, its railways, its omni- 
buses and Its postal services These 
are slower means of integration than 
the electrical methods Similarly 
the body u integrated by its circula- 
tory system of blood and lymph 
The body posts chemical messen- 
gers called hormones into the arcu- 
latory system to bring about 
changes elsewhere for which there 
IS no immediate hurry Thus, all 
the mammary glands of a bitch 
develop at the same rate, even if all 


nervous communication between 
them I! cut All the parts of a 
growing child grow at a definite, 
controlled and co-ordinated rate 
All the signs of pubertyappear in the 
different parts of the body at about 
ihe same time within a few months 
For this integration a set of 
internal secretory glant^ wmch 
secrete hormones into the blood 
have been developed The mam 
clandsfsceFig 57)areasfoUows -- 
(1) Piiuitary gland This is situated 
at the base of the skull, and 
controls, among other things, 
the rate of growth of the bones, 
the onset and maintenance of 
sex activities, the flow of milk 
from the mammary glands and 
the concentration of the filtrate 

_ -■ ,_i I tUa 


to form urine 

(2) Thyroid gland This is situated 
just over the Adam’s apple, and 
It controls the rate at which the 
cells of the body bum up com- 
bustible material (a person with 
under-active thyroid feels the 
cold, with an over-active 


154 


TOE SCIENCE OF LIFE 



posniart aj the endocrine glands in 
the human body The thyroid gland 
ts between the four parathyroids 

thyroid he is always too swirin) 
It ts controlled partly by the 
pituitary gland and also inhu- 
ences the sex glands 

(3) Parathyroid glands These arc 
imbedded in the thyroid, and 
they regulate the amount of 
calcium m the blood 

(4) Thymus gland This is close by 
the breast bonev^ndtlappeanto 
delay ihe onset of sex activity 

(5) Pancreas Thisi apart from its 
function in semimg fermenu 
into the alimcnllary tract, se- 
cretes a hormoncl into the blood 

I called insulin, wh^ch enables the 

\ 


cells of the body to bum glu- 
cose (when defective the person 
suffers from sugar diabetes, and 
insulin must be given to hurt 
artificially) 

(6) Suprarenal bodies These are 
glands perched on the kidneys, 
which (a) control the amount of 
salt (sodium chloride) excreted 
by the kidneys and alter sex 
manifestations, and (6) secrete 
adrenaline into the blood stream, 
which enables the person to 
meet the vicissitudes of life. 

(7) Sex glands Apart from manu- 
factuniTg sperm and ova, these 
also secrete into ihe blood 
hormones which produce male 
choractenstics m the male and 
female characteristics m the 
female When a female is preg* 
nani, a hormoae presides over 
the changes which lake place 
during pregnancy 

It » a fascinating subject and by 
no means has the last tVbrd teen 
said and written about It We owe 
our personalities as much to these 
internal secretory organs as lo the 
nervous system we inherit They 
have been dubbed ' the glands of 
destiny,” but that is going some- 
what far and beyond the evidence 
that has yet b^n accumulated 

Speciet and VanetiM 
When we look at animals and 
plants even the youngest of us can 
see that there are natural ^ups, 
eadt presenting definite likenesses 
among us members Lions and 
tigers are more like cats than they 
ace Uke dogs, and wolves, jackals 
and foxes are more like dogs than 
cats Inihe same wayrosesare more 
like the blossom found on apple 
and may trees than like dandelions 
and daisies It is the work of the 
naturalist to investigate these like- 
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nesses and difTcrcnccs and to work nifkcnt and fertile Ruwcll lupin 
out ttieir classification. White, black, yellow and red 

He arranges them in families, skinned human beings interbreed 
eeacra, species and varieties The freely and so arc usually tenned 
dog family comprises the dog, fox, varieties of Man {Homo sapiens) In 
jackal and wolf The foxes form a fact, biologasts have been driven to 
genus of this family Among the say that ‘*a species is a group of 
foxes we can differentiate between animals (or plants) that has been 
the common red fox, the Arctic fox, defined as a species by competent 
the Bengal fox, the Fcnnec fox and systen^tists ” Competent system 
soon Each of these we call species atisis can. of course, differ from 
In the same way wc pul the yellow each other They may divide 
water ins and the common garden brambles and wild roses into as 
flag in the same^enus, but call them few species as two or as many as 
separate species Within the species sixty-two) 
there is considerable variation, par- This shadmg off of vanettes into 

ticulirly where Man has taken a species is what might be expected 
hand m selection The toy temcr on the assumption that living 
and the St Bernard arc both dogs, organisms have evolved from a 
andthevarietiesofrosesand garden common stock but not on the old- 
inses evolved from a single species fashioned belief that each species 
are wmimerable We speak of the was due to a special creation, fixed 
iD^idual sorts as varieties and frozen for all time from the 

Quite where the species end and beginning of time In all that has 
'’*‘’i*hes begin is a difficult been written above it has been 
fTOblem, Once upon a time it was assumed ihat living things have 
twiight that the distinction lay m evolved from a common slock— in 
the possibility of cross breeding other words the theory of evolution 
tt was said that two species could has been accepted 
hot cross breed indefinitely Either 
a maimg was infertile, or if fertile ETOhitlon 

the offspruig showed signs of in The evidence in favour of evolu- 
«pacity for reproduction Thus tion IS summed up as follows — 
the «oss between a horse and a (1) Ceohg) We have now a means 
ontcey is the stenie mule, and the of estimaimg the age of rocks 

^oss between a canary and a finch and we can safely say that the 

an infertile * mule ’ canary earliest well preserved fossils of 

iiwiarly the cross between a pink living organisms — the tnlobites 

ha sweet william is sterile But — existed more than 500 million 

distinction has broken doivn years ago Fish appeared some- 

®^use It has been found that in where Jess than 400 million 

j®® animals and plants years ago, land plants 360 

■cn are unhesitatingly classed as million years, trees about 300 

to different species inter- million years, amphibia (frogs 

h^ Hooded crows inter etc) somewhat later, reptiles 
a With carrion crows and their about 2-00 million , mammals 

,fJP”"Sarefertile Treelupinsand about 150 million years; birds 

t garden lupin inter- roughly 120 million yca«, 

and have produced the mag- placental mammals some 60 
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miUwD ago, and modem 
birds betv.een 30 and 60 nullion 
years ago 

(2) Similarity of Plan The vcrtc» 
brates, for example, are budt 
upon the same plan, and this 
plan extends to details as tmlt 
as general structure Thcflrpper 
of the dolphin and sea), rhe 
wing of a bird, the forefoot of 
a horse, the wing of the bat and 
the hand of the ape presem 
remarkable likenesses This is 
best explained by the theory 
which states that they have all 
developed by moddicattons 
from an ancestral foreLmb 

(3) Muting Luikt In geology as 
inwstigatiQns of fosrils are at 
panded, we continually find 
fossi) remains which provide 
links between an animal (or 
plant) as we see (t today and 
the animals (or plants) mdhoos 
of years ago from which it 
developed Perhaps the best 
emtple is the hone In geo* 
logrea) data, we can as u were, 
watch the development of the 
modem horse from a creature 
about (he size of a dog and 
having three toes We can see 
the suppression of two of the 
toes till they form the splint 
bones of the fool of the modem 
horse The onguial dog sued 
animal is, or was, somethoig 
we should call a horse it is 
true— but how unlike the mod' 
ern horse* Fossil retnains have 
given us missing bnks between 
reptiles and buds, and between 
the present day elephant and 
his ancestors away back 30 
nuUion years ago 

(4) yifitigial Strcfctares Wc^dm 
modern animals Vestiges of 
stnicturts which fulfilkd a use- 
ful purpose in their anceston. 


but whidi have become useless, 
or even a nuisance, m the 
animal of today A good ex 
ample js the splint bones of the 
horse Another is the posses- 
sion of cila by the male cell in 
the maiden hair tree 

(5) Embrjohgy As the young of 
animals are watched in ibeir 
development from the fertilized 
tgg ctU to the mature form we 
secthatattheearherstages they 
are all very much alike The 
early embryos of cal. hen and 
snake arc so alike that they are 
hard to tell apart Moreover 
the heart, mam aiteries and 
neck rtgrons are built on the 
same plan ss a (tsh The Cst- 
tmbryo s heart u not divided 
into four chambers, but is like 
the heart of a fish, and the 
neck IS furnished with pU slits 
This leads to — 

(6> Recopnulown The embryo 
recapitulates— not fully it is 
;nie— Its ancestral history A 
mammalian embryo appears at 
one stage of ilshistory to belong 
lo the fishes It is not untd 
later that n differentiates into a 
true mammal Fossils suggest 
that the modem horse has 
arisen from a three-toed ances- 
tor AU ttKSe observations, 
and multitudinous others, can 
most simply be explained by the 
assumption that animals and 
plants denvcd from a common 
stock in the dim geological past 
In fact, this theory dominates 
the whole of biology and has 
extended its tnfiuence into all 
our ways of thinking today not 
only of zoology and botany but 
mto other much remoter sub- 
jects. such as theology It is, 
of course, apphed lo Man also. 
Fossil remains show that some 
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Rg. 58 Diagram ahawng tk< bodily resemblance of the chimpanzee, 
gorilla and orang utang Note their likeness tn bodily form ti> Man 


creature bearing human character 
isttcs appeared on the earth about 
10 miUjon years ago, Jong af^er the 
first mammals appeared Man is a 
vertebrate, a mammal and a pri 
»sie, 1 e he IS built on the same 
planasafrog a dog and a monkey 
He IS more like a dog than a frog 
and more like a monkey than like 
adog, Hediffcrslessitthismake up 
from an ape than opes from other 
roonkeys Man m his structure and 
development is acwlogically akin to 
the chimpanzee, the gorilla and the 
orang utang (see Fig 58) 

Mas’s Yestfgi^ CharactCTtshcs 
fhere are missmg links too be- 
tween man and his ape like an 
^tors Fossil remains have been 
found, in Sussex, Java, Africa and 
u ^®^tment of Europe, of ammals 
which were not apes but possessed 
h^an characteristics — the large 
skull cavity, the freely movable 
*^k, the erect posture One of 
mem, though probably not dirc«ly 
nn Man’s ancestral line, buried its 


dead with their hunting weapons, 
which suggest that it (he*’) had 
some dim idea of immortality 
Man possesses many vestigial 
characteristics such as muscles to 
moveihchijrsofihebody “Coose- 
flesh has no advantage to Man 
it does noi keep him warm, as 
erecting the hair in a furry animal 
or the feathers in a bird does, nor 
IS It likely to frighten his enemies 
He has muscles to move hts ears, 
Ihou^ the pmna of the external 
ear has no value in telling him 
whence a sound is coming He 
possesses a small useless nictitating 
(winking) membrane in his eye (in 
animals It IS a functioning organ, 
and rt sweeps across the eyeball 
from time to time, moistening it 
and wiping it clean) Some men, 
and fewer women, possess a point 
to the ear, bespeaking ammal an- 
cestry Finally, Man m his env- 
bryology exhibits recapitulation 
At an early stage, Man has gill 
defts, a tad with muscles to wag 
jt, and a furry coat A newborn 
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baby can support its own weight 
like ft chimpanzee baby, and it has 
prchensiJe (grasping) toes like 8 
monkey Moreover, the chemistry 
of Man's blood show's likeness to 
that of the monkeys If a rabbit u 
injected from time to time with 
small quamaies of human blood it 
gains the power of precipitating 
human blood At the same time 
It also ga ms a power of precipitating 
monkey blood, but not the blood 
of other animals — the closer the 
cousinship to man of the monkey 
concerned the greater is the power 
of precipitation There i$ also a 
rare inherited characteristic of 
human blood which is closely athed 
tothatoftherhosusmonkey Thus 
the evotuuonary theory includes 
Man tn us ambrt 

Origin of Spoon 

There is no satisfactory theory to 
explain uhy esolucion has taken 
place, but there is much magmlkem 
work to show how it takes place 

Darwin thought chat (he loevic 
able chance vanations which occur 
m all living things were preserved if 
they proved of advantage in the 
struggle far existence No two peas 
m a pod are exactly the same size 
It was originally believed that if 
say a smalt sized pea gare a better 
chance of survival to the pea plant 
then the large peas would dimmish 
in number and the small peas in 
crease till they dominated (he situa 
Uon Hius natural selection would 
wipe out the one and preserve the 
Other By the adding up of smalt 
chance variations a new species 
would arise — hen« the origin of 
species But investigation has 
shown that these chance vanatioos 
are not inherited and we have to 
look elsewhere 

Since the beginning of the twcnte> 


eih century intensire work has been 
done on (he sports (freaks of nature) 
which suddenly appear in living 
organisms and which are inherited. 
The Mrduuty grey brown rabbit 
may threw a white or a black sport 
A blackbird may have white off 
spring. Human beings may sudden 
ly throw a sport having no pigment 
(they are c^ted albinos, and have 
white hair pink eyes and a sLm 
which will not sunburn) Other 
sports are deaf mutism, failure of 
ihc blood to dot (hasnophiliacs or 
bleeders), and possibly the allergic 
diseases such as asthina,Tietilerash 
and hay fever are due to ‘ sport ” 
Spons occur notably m cousin 
mamage among human beings. 

Spons (or mutations as they are 
catl^ ante from the altecation, 
malformation or dropping ofa gene 
(see page 163) If the sport u 
advantageous, the animals or plants 
possessing it beat the others in the 
struggle for survival Very often 
spons are the reverse they are 
disadvantageous and as such would 
be stamped out by natural seleetion 
The origin of species seems to be 
(he result of the adding up of 
advantageous sports Thus gctvelvc- 
uts (scienusts who investigate in 
heritance) are tock in the old Dar- 
winian attitude of mind, which was 
supposed to have been discredited. 

X rays and poisons have been 
used to alter genes and produce 
sports artifiaally Flowers mutated 
artihcially are on the market and 
the future will present us with many 
anihcially mutated animals also 

Meodel'e Theoiy of iohentaace 

The first work on the factors 
governing inheritance was carried 
out half way through the nineteenth 
century, but it was buried in an 
obscure Silesian scientific journal. 



ORIGIN OF SPECIES 

oBlylobctontcncJatlhelurnof 

ft/anlur, •">' Atb= 

Brno, worked on pens and dednaed 
rete which have been found to 
tree not only for plants but for 

sjimals There IS a master plan to 

mhenlance embracing every 
ofliving thing investigated If a 
vellow culinary pea is crossed v.itn 
a green pea the ofTspritig arc aU 
vellow If these are aUov«d to 
inbrecd— peas, sweet peas, wild peas 
cormally inbrecd—thc results arc 
not all yellow peas Onc-quartcr 
are green peas, and three-quat^ 
are yellow But of these th^ 
quarters one third arc pure yellow 
and throw nothing but yellow orr- 
spruig, but the remainder are hy- 
bnds and throw offspnog one- 
quarter of which are green and 
Ihrecxjuarters yellow, and this g^ 
on mdcfimtely generation after 
generation . .. , 

From experiments such as tws 
iAnAA\ ihe rule that the 


J SPECIES 

Should two brown^yed p»ple wbo 
came from patents both having 
brownness and blueness m toir 
inheritance marry, three-quarters of 
Utelt offspnitg would 
eves and one-Tuarler would have 
h 2 eyes, but of the brown eyts 
one Ihfrd would be pure too”" ^ 

,he remainder be impure brown 
that IS they have to 
handin'* on blue-cycdness It « 
mtereslTng to work out 
eve colour in one s own family, and 

SS who IS pure brown, intpurn 

b^, and blue (blue is alwaj^ 
niirc^ Thus the writer s parents 
*en?both blue^ycd and so he and 

•'“n'rb"'wo'SuaSS 

S:^re^“r^""0S 

hhstos 

From experiments such as tbs pe ^ chance that 

Mendel deduced the rule that the ^ ^ wther a 

mle ceU or the female cell «n an ‘•impure'* brown- . 

tarry only one character, i « y'^', ^ some of their offspring 

" "rOia'g’Sns will perhaps 

““'‘rp:fSry 

^HKSthto of the yellow one 
■‘“““'^'Setesoftoyellowpea, 


ness or greenness If a^“ycUow 
male mates with a "green" carrying 
female the result is a hybrid m 
which the yellowness dominates the 
situation but the greenness retires 
into the background When these 
plants form sex cells they can pass 
cither ‘ greenness” or ••yellowness 
into such cells but not both at the 
same time The gametes (sex e^ls) 
are pure for greenness or yellow- 
ness This IS summed up m the 
phrase the “purity of the gametes 
Let us apply this to something »n 
human inheniance Blue eyes and 
brown eyes behave bkc greenne» 
and yellowness m culinary peas « 
a person in whose ancestral tree 
there have never been blue 
tnames one with blue eyes, the 
children will all have brown eyes 


Gametes 
of the 
green 
peas 


GY 

GY 



j GY 

OY 


S S’ UPpSrs yellow 

Smdarly wdh blue eyes crossed 
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with brown eyes >t can be shown 
thus — 

Camefts cf the brovin-eyed 


Gametes 
of the 
fcfsw 
eyed 


Thus the of&pnng of the union are 
aH B1 Br that as, evwy eJnV coma 
both blue and bro«n and so appears 
brown-^yed 

Suppose impure brcA-n-eyed peo- 
pie marry Then each gamete can 
carry only blue or brown and not 
a rtuxture as follows — 

Gametes of the mate patent 
Bl Bt 


Gametes j SI 
of the J 
female 1 
parent | Br 

inheritance of the ehiMreo is such that 
onodu^rter are BI Bl (pure blues) 
oseH^uarter fir Br (pure browns) and 
the remaining 50 per cent ate Bl Br or 
impure browns in fact the tnhcr> 
tince works out exactly as with culm 
ary peas' 

Ceritfttciscs belictc that (hese laws 
apply pot only to such superficial 
things OS the colours of seeds and 
Sowers utd eyes but to every in 
heritable character, though they do 
not yet attempt to explain why one 
person ts a Roosevelt a Churchill, 
a Stalin or just you or me They 
believe this because they have estab' 
Iished the fact that when Itving 
celts divide to form new cells they 
dividcjn a way that gives a physical 
basis for Mendel s laws of tnhent- 
acice. A cell does not just divide 
into two in a haphazard way, bat 
m a definite sequence of events 

Eac-h cell has a nucleus as we 


have seen Just outside this nucleus 
a a little body, the centrosome 
(see Fag 59 a) This divides into 
two and each part moves to an 
opposite pole of the nucleus (see 
Figs 59o and 59c) Then the 
luicleus breaks up into threads 
called chromospjjjes — a eenstani 
number for each speacs (Nfan has 
forty-mgbl) These thread arrange 
themselves at the equator of the 
old nucleus and then each divides 
mto two (Fig 59c) One of each 
pair moves off towards a cetitto- 
some (Figs 59e and 59r) and then 
the threads recombine to form two 
new daughter nuclei (see Fig S9a). 
Lastly a new cell membraoe forms 
between the two nuclei, and we 
now have two cells (Fig: J9rt> 

This is true for the ordinary ceS. 
but what about the sex cells? If 
these do not get rid of half their 
chromosomes wheo two sex cells 
unite the new ceil would have twice 
the right number of chromosomss 
They do halve the numfecr of 
chromosomes (see Fig 60) Each 
body cell has its chromosomes in 
pairs, one deriving from the mate 
parent and one front the female. 
When sex cells arc formed tnio two, 
the tndi v/dcttl chromosomes instead 
of splitting wander off, one of a 
pair to one pohand the other to the 
other 

It IS chance which way they go 
except that never do the pairs keep 
together 

IF there be two J shaped chromo- 
somes in the parent cell, on« goes 
towards one sex cell and one towards 
the other It might happen that all 
the chromosomes contributed by 
the female parent should go off to 
one sperm cell and all those from 
the male parent to a second sperm 
cell, but that it unlikely m man with 
his twenty four paired chromo- 






Fig 59 DiOiram illustrating the sequence of nuclear changes nhch lake 
place in c dividing ceil, as described in the text on page 160 


somes It js chance which deter* sion that the chromosomes carry 
mines whether a man passes on the the Mecdeliaa characteristics 
chromosomes inhcnted from his Since this dawned on the minds 
father or his mother or a mixture of geneticists mainly owing to work 
of both to the individual sperm by Morgan m New York, intensive 
cells The mam points to remember research has made the suggestion 
are that the number is halved and almost a certainty In the plants 
that two members of a pair never and aiumals chiefly investigated — 
pass into the same sex cell That maize, fruit fly, grasshoppers pigs 
IS exactly how the MendeJian — they have found which chromo- 
characters behave No gamete can some cames which character For 
hand on both yelloivnessu/rtf green exampte, We know that m the fruit 

ness and one is led to the coneJo fly one of the chromosomes which 

H W I — F 
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two types of sperm according to 
whether they carry a small se* 
chromosome or a large one — and 
this IS not bQTond the bounds of 
possibility — we could make certain 
the begetting of boys or girls at 
will 

If anything so fundamental as 
sex can be carried by chromosomes, 
then It IS not astonishing to find 
that such things as colour blindness 
and lack of the power of blood to 
clot are consider^ to be Mendehan 
characteristics and carried by the 
chromosome which determmea 
femaleness (colour-blindness s 
passed on by the female, but 
appears practically only in the 
male) In fact, geoeuasts are con- 
vine^ that ail our inhentance is 
Mendehan. that our characteristics 
are handed on via the chromosomes, 
and that each chromosome carries 
a number of Mendehan characters 
each at a definite pome as a 
chromosome 

The sphere of influence on the 
chromosome for any one character 
is called a gene, and our inheritance 
IS a matter of genes Maps of the 
genes on the fruit fly chromosomes 
are progressing rapidly towards 
completion Some day there may 
be a complete map of the genes on 
human chromosomes, though so 
far we know little 

Ail this sounds ealrcmely theo- 
retical when put forward in this 
condensed way It is, but the value 
of a theory is m its uses A good 
Cherny imlps to explsm, (o predict 
and to act on the predictions 

This Mendelian theory of the 
purity of the gametes enables u$ to 
exphtn why the black Aberdeen 
Angus breed of cattle throws red 
oflsprmg, why an apparently pure 
bred white-haired bitch throws 
smooth haired offsprmg , why white 


children are sometimes bom to 
black parents , why consanguineous 
marriages, le, marriages between 
blood relations, are more likely to 
produce abnormalities than mam- 
age outside the clan It enables us 
to predict what this or that mating 
will result in Most telling of all, 
.it enables the agriculturist to pro- 
duce new breeds of plants and 
animak with specific characters 
The most famous examples of 
the breeding of new varieties of 
plants are Little Toss and Yeoman 
wheats — smut resistingaod upstand- 
ing plants— anda vanety of ^seasc- 
resisiins sugar cane with 20 per cent 
more su gar m it We know, further, 
that milk production m cows is sex- 
Imked and is handed on by the bull 
(this affords agnculture the chance 
of increasing the milk production 
enormomly m a few years by 
artificial insemination from pedi 
gree bulls) That Mendelism works 
in practice is its vindication 

Relation of Diology to Society 
Biology has been, and still ts, 
eclipsed m public estimation by the 
important sciences of chemistry and 
physics. These latter offer more 
obviously concrete prizes than 
biology Howevcr.makenomistake 
about it, for Man, biology is, m 
the long run, the paramount science, 
since society is biology in action m 

Man. Hiercforeeveryschoolmaslcr, 

every nurse and physiaan, every 
pnest and minister, e\ery lawyer 
and every poflnoan shouW have a 
thorough groundmg m the elements 
ofteology llwouldbebctterstillif 
every parent were so educated This 
IS a sweeping statement It was 
meant t o be Its justification hes m 
the practical aspects of biology 
Genes cannot shoiv themselves 
fully in unhealthy organisms (most 
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pink sv-ee i peas are alike m autumn 
however different they >Aetc in 
spring) They must be given a 
chance (o develop to the full They 
are as likely (o be hidden m the 
poor as in (he nch so health of the 
wholepopulatioaiscsserrtiaJ NVhile 
the uiiarit mortality is eighty per 
thousand live births in one class of 
society ord but twcniy in another 
biology IS insuSkiently applied for 
infant mortality does noi span the 
genes of genius While l^re are 
typhus ridden areas of the worto 
no one is neccssanly safe m these 
days of aeroplanes Despite all 
precautions some of the medical 
student solunteers who worked at 
Betsen concentration camp brought 
back typhus with them 
Food of wh ch there is a world 
shortage is the prime necessity of 
the body So society is based on 
sgrtcultorc not on the volume of 
trade say m gramophones and cos 
metics And agriculture more and 
marc IS applied biological saence 
It always was applied biology 
Modem biology has developed new 
disease resisting wheats sugar 
canes tomatoes etc By artificial 
inseimaatioa n has the power of 
rapidly increasing (he milk produc 
tioo of any country for the gene for 
mdk production is passed on by the 
Sire The biological control of 
aisects — the chief enemy of Man — 
has opened up enormous prospects 
No one trained in biology « 
likely to muddle race with nation 
ality and language with either or 
both There is no French race 
no German race no British 
race * Though the French speak 
a Rorrtance language and the Cer 
roans and British a Teutonic Ian- 
guage, their genes are much the 
same Kipling s ‘ Lesser breeds 
without the law” ts pre genetics 


nonsense Moreoier, much of the 
stuff written about eugemes is false 
biology, Dor, despite the poets, does 
war improve the race In lict, it is 
dysgenie — it makes for racial deter* 
loration , for waralways kills off the 
young and vigorous members of the 
community and kaies the weak- 
lings and the elderly to survive and 
hand or the nice 

The raw nutenals of biology are 
living— -not dead as in chcnustiy 
and physics These sciences won- 
derful as they are, cannot bold a 
torch to biology as a stimulus to the 
imaginatiOB. The way life has 
thrust Itself into every nook and 
CTonny of this earth and the mam 
fold extravagant, beautiful and 
hideous creative and destructive 
fomu it has taken hli the mmd 
with wooder And wonder, awe, 
a sense of sublimity are no meaa 
antagonists to the asocial dictator 
each of us nourishes is his breast 

The body is a commonwealth. 
We have seen that the biological 
body IS a grouping of billions of 
cells all coordinated m their 
activtiy for the common good To 
each IS given according to its needs, 
from each is demanded according 
to its capacity 

This grouping of billions of cells 
IS iiJtegnifed as »t« have seen, into 
a whole and the mode of Integra 
tiort of the body ts democratic. 
Now society i e Man as a body 
politic, IS in need of integration 
It — ^hc — IS not integrated while 
there is a starving peasant in Bengal 
or a nekety baby in the slums of 
Glasgow Fear is not as tyrants 
down the ages have thought the 
prune integrator of mankind, but — 
SMtimental extravagant, pious as it 
must sound and for some unknown 
reason the last thing any of us want 
to believe and act upon — love is 
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CHAPTER 5 

PEOPLES OF THE WORLD TODAY 

interdependence of trtanklnd I’hysictd dfferences British types Raciai 
types Africa Nigena and Gold Cceut South Africa Morocco Egypt 
India China United Stales of Amenea Burope Jialhruj} traditions 
Danubian states Turkey The Near East Palestine Russia Mongolia 
Comnmnicalions and civilization Canada Japan AusiraUa NewZeafanJ 
South America Polynesia Spain Sweden Origin of races 


E very citizen of a civtlaed 
country today draws upaa tbe 
five contmems for his common 
needs From the tropical forests 
and jitngJes, from the open prtunes 
and steppes from the heart of 
lemote movmlains, from planta 
tions 00 the other side of the 
j^rtfa the raw matenals for our 
daily needs are carried over the 
seven seas to our cities 
This means that, through our 
daily food and clothing through 
Che tools of our trade and our 
possessions, we are brought into 
contact with distant and unknown 
peoples whose labour has made our 
possessions possible 
Every day the Negro cotton 
pickers of the United States of 
America, the Indian women work 
tng on the tea estates of Assam, the 
South Amencan gauchos rounding 
up \hs3s cattle tn the Argenooe, the 
South African fruit fartnen, Chna 
dian wheat farmers, Australian 
sheep and cattle farmers workers 
in the oil wells of Persia, coal 
Tiffiim m "Britain anfi woiVers m 
British fa«oncs, are bound to- 
gether by the international economy 
of modem civilization 
'The whole world nowadays is 
one market place Men and 
women everywhere are tvalktag 
empona of the world s wares To 


know and understand something 
of the life and conditions of these 
varied peoples of the world is 
therefore to come to understand 
our own life better To take a peep 
into the homes and working condi> 
tions of people throughout the 
world IS to enach our own lives, 
and at the same time to gain a 
sense of our indebtedness to, and 
our uQiCy with the rest of 

People all over the wtsrld aie 
mudi more alike than we sofflo- 
times imagme Soentists today 
have destroyed the myth that there 
are great differences between difflr- 
ent kinds of people They Cell us, 
indeed that no pure races exist m 
the world They doubt if pure 
races ever existed outside the h^ted 
icnagmation of a Hitter 

Amenea is spoken of as the 
melting pol”, but Europe has been 
a incluisg pot for a far longer time 
Hie British people are generally 
proud of being mongrels, while 
Miss Dorothy Sayers has spoken 
of ‘the fifty-seven varieties of 
peoples in fneTintis^ Isles Tig 1 
a a good guide to the predominant 
racial characteristics of the people 
who live m those islands Most 
peoples on the continent of Europe, 
however, are even more mongrel 
than the British 

This does not mean there are no 
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PEOPLES OF Till 
d ITcfcnccs betWTcn difTtrcnt types 
of man A Boer is {WTcnmt from 
a Bantu a Frenchman from a 
Fyian an Arab from an Arntncao 
and an Amencan t>'pc of man is 
most certainly diwlopms in the 
l/nttcd States (no one could say 
that the Amencaa type belonscd 
lo a pure race') In Europe tt » 
not difficult to distinguisha Magjar 
(Hungarian) from, say a German 
(Teuton) though if both spoke the 
same language it might be d flkult 

Clasdfltatitni of Races 

The 'races of men are simply 
types differentiated from one an 
other by certain common physical 
cbaraaenstics such as colour of 
skm,t«turcofhair shape of skull 
ctmin bone formations and so on 
When cenam eombiruuoos of 
these characierist cs seem to be 
common or very predonunam 
antottg a certaia group or groups 
of mankind tbi.y form the nearest 
approach we can get to a race of 
men 

Some scientists taking certain 
combutntiont of charactensucs, 
haw classified the races in one way 
other scientists taking other com 
binations haw classified the races 
m another way In two textbooks 
on the races of Nfan you may find 
quite different names and ciasst 
ficatons although there are oertoui 
combinations of charaaeristics 
which are now generallv accepted 
as marking the mam physical 
differcQces of mankind 

Taking skin-colour mthagroup 
of other characteristics Fig 2 
shows how the races of mankind 
are distributed throughout the 
world, but It should be borne to 
niind Uiat certain physical chanic 
teristics are common in all races 
whereas in Europe for example 


WORLD TODAY 
w: quite often find greater physical 
differences inside one of the races 
than we find between one race and 
attother 

A popular diagram of the races 
of Man B planned like a tree wth 
the existing races branching out 
from a mam stem It may bt true, 
a probably « true that Man hat 
evohed from n common ongin 
that is from one stem one rooL 
We may even think with profit for 
one moment of the symbolic story 
of Adam and Etc and of mankind 
M one human family 
Es-cR if this is so the symbol of 
a tree is misleading, because the 
types of men have not branched off 
from one another continually but 
have met coatioually aAcr parting. 
A tjucr diagram would tlKTcfortr, 
rcpfeseni the races of Man as a 
maze with the paths or branches 
perpetually croszmg and runaing 
into one another blood miagliog 
wtth blood again and again 

Oiases of Dps laradoot 
Scienusts now tend to hold that 
the real dilTereoces between men 
are the product of chmate and 
geographical condiuons, with here 
djty playing only a contributory 
port while the socul hfe which 
men lead causes them to develop 
difiereooes of Qund and spint 
scaal Lfe including all such things 
OS language customs standards of 
hvmg. religioss pobtical and 
national histones 
The Jews, for example, though so 
widely scattered are held together 
traditions which keep them to a 
great extent apart from any peoples 
among whom they live and en- 
courage inlermamage among them- 
selves Dr Julian Haxley Professor 
Carr-Saunders and A. C, Haddon 
say the Jews are held together 




Fig 1. Maps skawtng tke distributiem o/predammaftt racial c/uiractensties 
in the British Isles, v/ilk (bottom left) the \arlous staves of traders and 
insaders that contributed to Bnlatn's racial heritage 






Fig 2. Hiap giHflg <j generaUted plan pf the prestnt'day distribution of she 
predominant racial types of mankind throughout She vorld Note that the 
\ancus types ore grouped into three main divisions according to skin 
isigmeniaiion the white skinned peoples (Uucodermi), the yctlov, skinned 
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peoples {xanthodenm}., and the black skinned peoples (melanodermij 
Intemingled h;/A the predominant types shown here there are many smaller 
groups such as the aborigimtl Atbu of Japan the Bushman of Africa, and 
Indian comir unities who ore rehaed to the Mongols and American Indians 
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INTERDEPENDENCE OF MANKIND 


small island like Britain, where 
some forty-seven million people 
dwell in a land less than six hun- 
dred miles long and npwhere more 
than three hundred miles broad. Of 
course, such a population is depen- 
dent on the five continents and the 
seven seas for the necessities of 
dadylife. Butsoisavastcontmen 
tal nation like the United States of 
America 

Although the United Slates of 
America produces nearly half the 
world's iron, more than one-third 
of the world s coal, three-ouaners 
of the worlds wheat, more lh>** 
half the world's cotton, three- 
quarters of the world's supply of 
petroleum, and one third of all the 
tobacco in the world she is by no 
means self supporting. 

Many things, such as rubber, 
cannot be grown in the United 
States of America, and, since the 
Amencaos use more rubber than 
any other nation, they are depen 
dent for this vital commodity upon 
overseas trade So they are for 
many other products — for instance, 
jute, essential for making bags, 
ropes, cordage and various soft 
matcnals Jute is mostly grown in 
India and manufactured m Scot 
land Thousands of men in the 
Umted Slates of Amenca walk 
about not knowing that part of 
their coat Iimngs has come from 
India via Dundee 

This IS the sort of fact we must 
establish in our minds, that the 
peoples ofthe world are, economi 
cahy speakmg, international au 
zens of our world-cwilizaiion Or 
we may say that, since the world 
IS round, and has therefore strictly 
speaking no begmmug and no end 
every country is equally a centre 
of our common civilization. 

Since It illustrates ideally the 
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astomshmg contrasts of life and 
progress among men of many kinds 
who are bound together by the 
world's economy, let us first con- 
sider tbs peoples of Afnca, that 
great penfeni of the main land- 
mass of the world. 

Nations of Africa 

There are more than two thou 
sand nations and tnbes of natives 
in Afnca, each speaking a different 
language from the rest, each having 
custonas and ideas which differ 
from the others. Added up, they 
iiake a coloured population of 
over one hundred and fifiy millions 
When we consider that the white 
population of Africa is a little over 
thm millions, but that the white 
man is largely dominant and the 
ideas of wluie civilization are 
spreading— very slowly jo many 
areas-^ere is food for thought 
and speculation as to Africa’s 
future 

The native peoples of Afnca are 
endlessly vaned (some cbaractens- 
tic types arc shown m Fig 3) They 
range from the jet-black skinned 
to the light brown skinned, from 
the wooUy haired to those whose 
straight hair refuses to curl, from 
the fiat nosed and thick lipped to 
the ppuned nosed and thin lipped, 
from black bearded men to men 
who cannot grow a beard, from 
brave wamors normally seven 
fcet tall to the tiny, timid Pygmies 

These peoples vary as widely in 
their culture There are, for ex- 
an^Ie» the people of the Hausa 
mte (they are of Hamitic stock 
and are Mohammedans) who dwell 
on the south edge of the Sahara 
They Keep cattle, sheep and goats, 
cultivate the soil, make glass, 
weave mats and baskets, make 
iheur own clothes and fas^on all 
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sorts of Mseful and beautiful thiogs 
in leather The Haim make good 
stout buildings of stone and earth 
They trade with the white men and 
rule ihcmselies, carrying out their 
laws through their own courts of 
justice 

In contrast to the Hausa are the 
Narofi tnbe of Bushmen (of 
Hanutic-Ncgfo stock, pagans wor- 
shipping the Moon) who live in and 
around the Kalahari region m the 
south The Naroo live on fruits 
and roots they gadier, and on small 
bucks and hares the only animals 
they can. hunt or trap The \vocr.n 
build rude huts out of tree branches 
and grass which they set up m little 
clusters not more than a ende or 
two from a water-hole, which they 
share with the beasts They cannot 
live nearer to the water for fear of 
frightening the beasu away, when 
they would get no meat at ^ 

The Naron live with the utmost 
simpliaty If a family is too crow 
ded in a hut the bigger boys have 
to sleep out under the trees 
Ostnch-c^ shells and rough wood 
en bowSs are practically all the 
furniture they have, since a fanuly 
can only possess what its members 
can carry They wander off to a 
fresh water-hole when the fruits 
and roots are eaten up in one place 
The men make sunple clothes out of 
animal skins The only weapons 
they have arc small bows and arrows 
tipped With bone The Naron do 
not know how to cultivate the soil, 
nor how to keep arumals for use 

hofortatioa of Labmir 

With this contrast between the 
Hausa and the Naroo tn miod, a 
great deal of the picture of Afnca 
becomes plain When white men 
first came to settle in the comment, 
and found the soil good for growing 


su^r, cotton, coffee and other 
crops for export, they had difficulty 
u persuading the natives to work 
for them Plantalioos could not be 
developed without the aid of native 
labour, but the native tribes were 
self-contained, self supporting, and 
would not alter their way of life 
save under compulsion 

Thus the Kaffirs bved in ih«r 
own kraals, which were tike lode- 
pendent states on their own A 
kraal (see Fig, 4) is a village of huts 
surrounded by a stockade It is 
niled by a Hack chief The people 
of a kraal claim the adjacent land 
tor breeding their cattle, and 
which they used (o defend against 
(be uarrtort of other ktaaU or 
against any other invader It was 
these kiaal wamort who first 
fought ihe Bniish and Dutch 
farmers 

The white men bad to import 
Indian labourers from over the 
ocean to open up theu- plantations , 
these Indians worked hard, settled, 
grew prosperous, and eventually 
became landowners with their own 
farms and shops, they became a 
senous rival to the white men. 
There are today half a ntiihon 
Indian wulcrs in Africa, who add 
to the racial mixture and problems 
of the continent 

But not all the Afncan natives 
werc averse to co-operating with the 
wlutes, and throughout Africa 
today the steady advance of Euro- 
pean ctvihiEiUon ts to be seen 

The bbek folk of Africa are very 
different from the brown people of 
India who have a avilization of 
their own and a long history to look 
back upon. The mass of Afncaos 
have no civilization and so history 
Their past ts a blank to them, and 
their religions are full of magic and 
fear They had no reading and 
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Fig 3. 5om< cftoracferfsfic A/ncan natives, iftowtnj the v.ide variety of 
f)pes found in the confwfnr Compare the broad nostnh and round face of 
the Masai girl tslth the sharp features of the Galla mj/cA doctor, the eto'}y~ 
haired and bearded Abyssinian Vnth the shorn and shaven Tanganyikan 
and ike facial disMuremenia of like Gom6e and Sakumm vcmsn 





174 


PEOPLES OF THE WORLD TODAY 


wniing of ihcir own when the white 
men came, except some tnbcs who 
had been influenced by the Moham* 
medan civilization in the north and 
west The typical Africana express 
their feelings most easily in dances 
either in war dances or dances of 
joy Many of these dances arc given 
nowadaj’s as shows for (be whiio 
and may create amusemcm but 
eiery gesture had signiflcance m 
days gone by since they tooV the 
place of ritual among white people 

Steps Towsnis QnlisUioo 
All os-er Africa today arc dotted 
Christian missionary schools In 
many parts the only education the 
natives get is from these missions 
Not a few of the white governments 
and some of the native govern 
ments however have built and are 
building schools for the nauves 
Educating Africa is stow work 
In some parts educated Negroes 
dressed in European clothes are 
working as doctors among their 


own people, and a few miles away 
other Negroes dressed ui paint and 
feathers are working as witch 
doctors for a savage tnhe In the 
s^e land are Negroes worlcing as 
tawyen and statesmen, while others 
are still cannibals 

The recent history of the town of 
Kano in Nigeria illustrates tbe 
strides which /^nca is making. For 
ages Kano like most native towns 
was a mass of dirty mud houses 
and (uiy streets that twisted like a 
maze It was impossible to build 
drams iQ such a town and it was 
easy for robbers to escape down 
scores of narrow side streets Kano 
lies in the midst of a land inhabited 
almost entirely by black people, 
but It IS ihe world s best place for 
the growth of the cacao tree, and 
wh«i the Datives begao the cocoa 
trade with the while men the 
people of Kano called lO European 
architects to build proper strat^t 
streets in the town. 

They pulled down hundreds of 



Fig <4 Bird s^ye new of the Kaffir kraab at Mochudi Beehuanaland 
Prottctoraie hi/A a sitting of the Kgfitta foa/iie court} ia progress The 
court H attended by hJodme/t from mast parts of the Protectorate and is 
empowered to settle diiorce (zcriofls ai»f olAcr casts brought by the natives 
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nckety native houses, made wide 
streets, erected fine concrete budd- 
ings, laid down a drainage system, 
so that a visitor to this purely 
native ci^ today might think he 
was m some place m Europe or 
America (though the style of archi- 
tecture IS African) and the only 
surprise would be at so rarely seeing 
a white face 

Nigeria as a whole may stand 
well for the future of Africa It used 
tobecaUed"thewhiteman’sgrave *’ 
being a land of fevers and sickness 
(like the dreaded sleeping sickness 
earned by the tsetse fly) It is still 
unhcaldiy for the white man, except 
here and there along the coast, as 
can be seen from the popiflation 
figures more than twenty million 
natives to less than four thousand 
Europeans. The natives, bom and 
bred here for perhaps thousands of 
centunes, have developed catural 
immunity to many local diseases 
against which the w hite man’s drugs 
and other artificial protecuves arc 
not always certain defences 
Three-quarters of Nigeria and the 
Gold Coast IS covered with untamed 
jun^e, yet the natives produce 
nearly half the world s supply of 
cocoa. Although the ownership of 
the product, and the shipping and 
selling of the cacao, are vested in a 
few large white fims, the actual 
productive labour, its control and 
organization, is almost entirely a 
black man’s business (see Fig. 5) 
From thousands of native planta- 
tions, throu^ tracks m the forest 
and the jungle, the cacao is earned 
to the stations on the white man’s 
roads and railways ITie effect upon 
the black man’s hfe of this inter- 
national trade is prodigious It is 
not merely that gramophones and 
wireless sets play m mud huts m the 
forest, or itot naked black boys 



Fig. 5- Cacao trees m the Cofd 
Coast, \Mlh some of the large pods 
v^hteh hose been cut from the trees 
shown in the foreground It is these 
pods which coBiom the famous and 
imofuable cocoa beans 

nde along elephant tracks on bi- 
cycles, or even that the great tmvn 
of Kano with its 80 (XX) native 
inhabitants is almost wholly Euro- 
pean m Its aspea, its streets filled 
with large lomes and buses, and 
set with cmemas and shops, but 
that the natives of Nigeria and the 
Gold coast, as a whole, buy more 
goods from Bntam each year than 
do the atizens of (he Umted Slates 
of Amenca such a fact estabb^es 
(he relations between white men 
and black m Africa today 

Sootb African Races 
This harmony of mtemaiional 
trade, penetrating the jungle fast- 
nesses of Nigeria and the Gold 
Coast, IS not found in parts of 
Afiaca that are more fully develop- 
ed, and where proportions between 
Mack and white are more even In 
the Uiuon of South Africa, for 
example, the proportion is about 
two r^lion white to nine and a half 
million coloured people 
In South Africa neither the black 
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population nor the wlute is homo- 
geneous The native pcopfc beteng 
to a great variety of tnbes and types 
chiefly Bantu and Hottentot, and 
there are numerous Indians and 
some other Asiatic traders The 
whites consist of the descendants of 
the early Dutch settlers, the Boers 
who form more than half (58 per 
cent) and speak Afrikaans a variant 
of Dutch Many of these Afrikan 
ders do not speak English and few 
of the English-speaking whites can 
talk Afrikaans 

Here in South Africa is one of 
the world s centres of raaal stress 
although, owingto the fact of union 
and good government the problems 
of the races are well on the way to 
solution (we must continue to use 
the word races for peoples so clearly 
different uted) Many whites are n 
favour of educating the blacks and 
advancing them ecoaocnically 
others fear the eflects of black com 
petition upon white standards of 
liviflg So far It has been the low 
standard of living of the coloured 
men which has proved the greatest 
burden to the whites, for so 
many oC the less successful white 
men have found it difficult to get 
work because the unskilled labour 
is given to cheaper black worken 

Colour Probicni io Aldca 

This colour problem troubles 
people throughout Africa It is 
necessary to understand that there 
ts little or no racial antagonism be- 
tween whites and coloured peoples 
but that the problems are purely 
economic arising from the lower 
standard of living of the coloured 
man which enables him to be hired 
more cheaply, since he is generally 
content with less The white man. 
It mast be Kmcmbercd has been 
bom inso a nch and complex col 


tore his needs are greater than the 
simpltr living native. Would it be 
wise to try to develop the black 
man s needs to educate him as 
fully as the white man, to raise him 
economically nearer to the while 
mans level? 

It u difiicutl to answer this ques- 
tion because the question itself is 
one of the prune, insistent facts 
about modem Africa The fact is, 
of course, that the queshos is 
aoswenng itself slowly, and the 
black peoples of Africa are advanc- 
ing with the aid of modem mrans 
of communicatioti. It is significant 
that Since 1938 over two huaditd 
native trade unions have been 
forriKd m Dniain s Afneas coloosil 
possessions this is the first tune 
that the oauves have foiud politicat 
and economic expression of thetr 
aspirations 

The ideal of Afnca was well 
expressed by a great black man, 
Df Kwegytr Aggrey, of the Faatt 
tnbe of Negroes, who likcoed 
black and white to Afnca to the 
notes of the piano, saying that as 
both black notes and white are 
needed for harmony, so black and 
white men working together for 
mutual beaefic an: needed for the 
true dvilizalion of Afnca This 
idea! will be reached only when the 
black peoples are developed econo- 
imcally and culturally to their 
highest possible level (which may 
not ut the end be so high as that 
of the whites, but which ts probably 
much higher than most of the black 
people have yet atiamcd) 

The notion that black people 
may make white people poor, or 
that white people must keep black 
people poor, fads to take into 
account the basic resources of 
Afnat, which, when fully develop- 
ed, can offer incomparably more 
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than all that has so far been 
produced Thai is saymg a great 
deal, when one considers that to- 
day, at Johannesburg in the TVans- 
vaal, black miners each year dig 
up half the gold produced in the 
ViOtld, about £40 miihon worth, 
and that Cape Province and the 
Transvaal produce more diamonds 
than any other land, about £10 
million worth annually — and ibese 
glittering substances are but the 
luxunes of Africa’s abundant sod 

How great are the resources of 
Afnca' And so much of her 
resources is as yet untapped, from 
the untouched ores in Abyssinia 
and the Atlas Mountains of the 
north and the jungle mountains of 
the east, to vast tracts of jungle 
which could be cleared and agncul- 
turally employed by the native 
peoples 

" 1^,0 bnef pictures must suffice 
(o Olustrate development m parts 
of Afnca not yet mentioned. 

Dtreloyment of Morocco 

Morocco, in the far north vresi, 
IS a land about the size of Spam 
It IS cut from the dead Sahara by 
the massive, snow-clad Atlas Moun- 
tains, and IS a fauly fertile, equable 
region Until the last thirty yeais 
or so, Morocco had been isolated 
from Europe for centuries, chiefly 
owing to enmity between Mobam- 
medansandOuastians The peoples 
of Morocco lived as they had done 
since the lime of Mohammed, 
untouched by Western ways. 

Subdued by the French, under 
whose protection' they now enjoy 
a secni-uidcpendcncc,Westem ways 
hase even yet but barely penetra- 
ted The French conqueror and 
first French ruler of Morocco was 
the famous Marshal Lyautey, per- 
haps the greatest colonial governor 


m 

France has ever produced Lyautey 
made himself so beloved by the 
Moroccans that he was the only 
Christian ever to be allowed inside 
the forbidden precincts of the 
mosques, which are always forbid- 
den to non Moslems When Lyau- 
tcy Jay dying, prayers for his 
recovery were said in the mosques, 
surely the greatest tribute ever 
oflered by men of one reli^on and 
one race to a man of another. 

The result of Lyautcy's work is 
seen today m the great native 
crties cf Morbcco, which, like die 
medieval towns and cities of 
Europe, are surrounded by castle 
wails, sometimes many miles m 
length, and reached through mas- 
sive, easily-guarded gateways m the 
walls Inside these walls the lift 
of the native cities carries oo today 
as It did a thousand yean ago the 
streets narrow and wiodiog, charac- 
teristically covered m by trellis- 
work to keep out the bunting 
Afncan sun from the shops, which 
are mere cupboards or caves in the 
street >vaUj Rarely is a European 
face to be seen m these native 
streets Outside the walls, a mile 
or so away— never less than a 
quarter of a rnile — the French have 
built tbeu- new European towns, in 
which European life and trade 
flourish, and through which the 
land ts being developed 

Here arc two distinct races, 
living differently yet respectmg 
their differences, benefiting from 
one another only to the extent 
which they desire It is to be noted 
that in every aty of Morocco — 
and some oties arc immense, su^ 
as Marrakesh, the ancient capital, 
with a population of 250,000 — 
there ts always to be found a dis- 
tinct Jewish quarter, m some of 
which the Jcivs are known to have 
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lsv«d sinc» tbs time of the dispersal 
from Parestine 

The natives of Moro«o are 
almost a-U of the Berber race, the 
ancient natives who were there 
before Mohammed, but lo the 
cities and towns and on the coast, 
they live like Arabs and are 
Mohammedans, while the peasants 
of the countryside live entirely 
diHerently being pagans who can 
not read or write To lake one 
difference the Mohammedan Bcr 
ber women never appear in public 
without the face tightly veiled 
whereas the pagan Berber women 
do not cater their faces but appear 
as freely as European women 

Life in Modern Egypt 

Then for our second and last 
picture let us go to the other side 
of Monti Afnca to the land of 
modem Egypt where there is hide 
segregaiJon of races and where the 
land IS more fully developed 
Egypt iSy of course an iQdepeDdent 
kingdom, and its contrasts are 
first and foremost the contrasts of 
Nature 

Egypt IS a mighty oasis in the 
Sahara Desert 600 miles long, 
never more than twenty miles 
wide, made by the great Rn er Nile 
From 3D aeroplane one can see 
two hard wavy lines where the 
desert ends, and beiween ibein the 
green valley of Egypt On \bc 
ground there are places where it is 
possible to stand with one foot oo 
the dry dead desert sand and Use 
other on moist living joij 

Egypt used to be dependent on 
the annual flooding of the Nile for 
the watering of its fields, matte 
fertile by the mud brought dowo 
by the nver from the highlands of 
Abyssinia and the tropical regions 
of Kenya, Uganda and Tanganyika. 


The most important single act m 
recent Egyptian history was the 
coRstciKtioa by Bntish engineers 
of the Aswan Dam in 1903 
At Aswan, where the Nile leaps 
down a cataract and Egypt proper 
begins, the engmecre flung a vast 
oostcrete barrage to regulate the 
flow of the stream and make Egypt 
independeot of ibc annual floods 
By means of huge reservoirs filled 
at flood tune, and a vast network 
of imgation channels, the whole 
economy of Egypt and the We of 
the people have been changed- 
tWIvc hundred square miles of 
desert are now made to yield 
harvests At one point, Kom 
Ombo for instance whidi had 
been throughout history a wilder- 
ness of stones and jackaU, forty 
villages now stand in a green land 
and 50000 men work amid sugar 
canes aod bananas, wheat and 
vegetables The coDtrollen of 
Egypt's economy are now the 
hydrological exp^ in their sta- 
lions along the Nile' The great 
nverhas been conquered by saence. 

Yci many of the feliahm, those 
peasant descendants of the Ajicieot 
Egyptians, do not benefit from these 
modem developments The growth 
and export of cotton — Egyptian 
cotton » long and silky and is the 
finest ill tbs world— IS la the haodr 
of vanous magnates many of then 
Egyptians The distnbutioa of 
wealth ID the land still leaves the 
fellahia to their mud-hovels their 
Ignorance, their poveny and their 
hard work It is a human con- 
trast to see, beside some great 
modem power station supplying 
electnaty to Cairo or some other 
aty or town, the patient copper- 
coloured fellah working his 
a simple pole with a weight at one 
end and a bucket at the other, 
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labonously raising water for his 
crops (see F»g 6) The shaduf 
dates from the lime of the Pharaohs 
Beyond the Nde to the east, on 
the confines of Egypt, where 
Africa comes up to Asia, lies one 
of the great highways of wortd- 
trade, one of those focal points 
where men of all nations are 
brought together and commerce of 
every kmd can be seen 
On the Suez Canal one can see 
ships filled With tKi and cotton from 
India, with noe and silk from 
Burma and China, with oil from 
Persia, with rubber from Malaya, 
ships passing between the ports of 
East Africa and Europe, liners 
going to and from Hong Kong, 
Yokohama, Sydney, London, Liver- 
pool, Hamburg, ships on their 
way between America and India, 
ships going from Amsterdam and 
Rotterdam to Java and Borneo 
A day or two beside the Suez 
Canal would convince anyone of 
the vital reality of world trade 
through which the continents are 
bound together 

It will be interesting to follow 
for a moment one thread m this 
vast warp and woof of world 
trade, and in view of the previously 
mentioned importance of jutc m 
the international relations of the 
United States, let us return to the 
subject Jutc, m any case, aptly 
illustrates the common ignorance 
of those vital materials which link 
up the homes and lives of peoples 
separated by the world s oceans 
Jute is a commodity few of us 
see in Its raw form or know any- 
thing about, yet U enters into our 
daily lives as fully as bread or meat 
It IS used in the making of carpets 
and linoleums, string and twine, 
bags and sacks, to say nothing of 
many materials sudh as coat linings 



shaduf to raise waterfront the Nile 
to hisfiel^ 

If the yuie sent from India to Dun 
dee via the Suez Canal in any one 
year were stretched out straight. 
It would reach from the Barth to 
the Moon and back again 

India’s lodastrb] V/orUtn 

Calcutta IS the second city of the 
Bniish Empire, with nearly two and 
a half million inhabitants, only a 
few thousands of whom are Euro- 
peans Dundee is the chief jute- 
maoufaciuring town in the world 
All the jute used m Dundee comes 
throughtheportofCalcutta Along 
the tanks of the Hooghly River at 
Calcutta are more than sixty great 
jute nulls, in which are sixty thous- 
and locms and more than a million 
spindles 

ThejutemillsofCalcutta andthe 
wide jute fields (see Fig 7) that 
spread for hundreds of miles 
through Bengal, toother with the 
work of transport by nver and 
overland, employ upwards of two 
million Indian workpeople Men 
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arc employed raosUy in the nulls 
(Calcutta bsj a populauon of two 
men to every woman), women 
mostly m the fields 
Piclttne the pattern of lift laid 
down foT these milhons of workers 
by the world’s daily need of stnns 
and sacking and bncleiun. 

Calcutta ts also the shipping port 
for nearly half the world s supply 
of tea. The greatest tea*growing 
area m tlw world lies to the north 
of Calcutta m Assam The work 
on the tea plantations is largely 
undertaken by women and gtrls 
(see Fig. 8) who can be counted ut 
(housaods as they pluck the leases 
from the plants and carry them m 
baskets to the drying grounds and 
stores to be weighed and sorted 
India s two great seaports. Cal 


cutu ui the east and Bombay tn the 
wTst, are two vast ocoepuoat to the 
atmoit omt'ctsal rule that India’s 
population IS a peasant populauoo. 
Despite (he size of Calcucca and 
Bombay and a few other cues 
(Bombay has a population of nearly 
one and a half millicms, Madras 
asd Hyderabad of about three- 
quarters of a Rullion each), the aty- 
dwellcrs of India form but a frac- 
tion of (he total population of about 
three hundred and eighty-nme 
milbons. India has about three 
times the population of the Uruted 
States of America, although hule 
more than half the area of that 
country (India, 1,576.000 sq mdos; 
United States, 3,026,789 sq nuk$) 
If one sunds upon Malabar HiU, 
aboie Bombay, one looks down on 





the greatest cotton spinning an>l 
weaving centre m Asia, beneath 
Vihose roofs over a quarter of a 
million Indians work m more than 
eighty great cotton nulls 

Ind a s Peasant Workers 

But the typical scene in India is 
the rural area — which means mik 
after mile of lean brown bodies 
toiling ui the fields from dawn to 
dusk with no machmes to help 
them every job of work having to 
be done by hand (or foot) some- 
times with the slow help of cattle 
or elephants 

li takes an Indian peasant per 
haps Six weeks to do what a Western 
femier can do m one day It takes 
forty days of one Indian peasant s 
labour to raise an acre of wheat 
On a modernized fann tn the United 
States less than one day is needed 
for the same work. 

The greatest agricultural area in 
India one of the greatest agncul 
tural areas in the world is the great 


Plain of Hindustan which is a 
thousand miles long through the 
centre of which rolls the broad 
shuiiog stream of the Ganges 
Here are thousands of villages sur 
rounded by hundreds of thousands 
of fields m which grow wheat 
barley nee potatoes and other 
crops 

There are said to be at least seven 
hundred thousand villages m India 
— usually these are clusters of huts 
mostly roughly made of mud and 
bamboo sticks The best type of 
village IS probably found bordering 
the tea and cotton and jute estates 
orthencefields the less prosperous 
and more common type of village 
being largely self supporting, often 
remote from civibzation hard by 
some tract of jungle 

In many areas particularly in the 
Plain of Hindustan a system of 
dams reservoirs and canals has 
largely defeated the age-old fear of 
drou^t but enormous areas would 
seem still to be dependent on the 
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caprice of weather and are largely 
cut off from the outer w<kW 
In general it is imponaM to note 
that the greater number of Ind an 
viilagers are poorer than anybody 
else on Earth Those employed by 
others as workers in the fields rarely 
earo more than fouipente a tSay 
The average carmngs of India s 
agncultura] labourers is a Ittlle less 
than that but in considering all 
such facts It hiust be remembered 
that fourpcnce in India will buy a 
great deal more than fourpence tn 
Britain or than ten cents in America 
Comparisons m standards of living 
arq always vitiated by local factors 
which statmiaans ignore 

ffealih ant Eduatha 
If It IS dilTicult or impossible to 
compare the wealth of natives whose 
standards of Lving vary no such 
difficulty arises m companng the 
health of the natioru though this 
IS not the place to do so These 
notes upon India however would 
not be complete without some men 
tion of the physical backwardness 
of Its races and the prevalence of 
disease {< will be enough to men 
tion that of India s three hundred 
and eighty nine million inhabit 
ants no less than one hundred and 
fifty milhon are affected wrth hook 
wonti and a hundred million with 
malaria These are dcbibiating 
diseases which considerably reduce 
the capacity for work and enjoy 
ment of life One and a half million 
m India are totally blind Much of 
IhissicJcnessispreieotaWe andmay 
be put down to ignorance of hygiene 
on the one hand and to general dirt 
and poverty on the other 
The Slate of general educauoo is 
deplorable Out of every hundred 
men m India there are not thirteen 
who can write a letter to a fnend. 


Only sue m every thousand Indian 
women can read and write There 
are thousands of villages m India 
where not one man or woman can 
readandwnie There are thousands 
of villages without a school 

Traditions and ReUguns 

Ouf sudden jump from Africa to 
India must not blind us to the total 
difference between Africans in 
general and the average Indian 
We have seen that Africans are 
people for the most part who have 
no ^tory The Indians are soaked 
with the history and traditions 
of their past If the majority of 
Indians are Ignorant and poor (hetr 
lives are nchty filled with customs 
that date back beyond the Chnslian 
era and dictate ihsir maaners and 
activities 

The complex religions of India 
absorb much of the attention of tbq 
p^ple but it IS necessaty to meo- 
iion only one or two salient « 
stances of the tyranny of the past 
over modem Indian peoples For 
instance the caste system is one of 
the most powerful traditions of 
Kmdu society and ongmated lo 
prehisionc times when the original 
conquerors of India came down 
from the uplands of Persia and 
found hving m tbe lowlands people 
with darker skins than themselves 
No lighter-skinned Hindu was 
allowed to marry or have social 
mtercourse with the darker-skinned 
□atiyes This colour bar eventually 
led the conquerors to introduce 
class bars within thcmseh'cs (ao 
doubt some disregarded the bar and 
a dass of half-castes grew up neces- 
sitating further rules of segregation) 

la the end there came to be four 
distinct classes of Hindus . — 

(1) The Brahmins (pnesily class) 
C2) The Kshatnyas (warrior class) 
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(J) TTte Vaishyas (merchant and 
fanner eJass) 

(4) The Sudras (servanls and 
slaves) 

A man was not allowed to marry 
outside his class or caste , certain 
customs and manners were to dic- 
tate all dealings between the castes , 
t^hile the ongtaal conquered people 
were considered outside all castes, 
or outcaste 

Tbe idea has been infinitely de- 
veloped today, so that the whole of 
Hindu society is nowadays split up 
mto difierent castes , many castes 
being the castes of certain trades 
and occupations Thus Hindu 
sooety is very restricted and rigid 
In fact, there has never been m the 
history of the world a social system 
better devised for keeping men and 
women on separate social levels 

The caste system applies only to 
tbe Hindus, of whom there are 
about two hundred and stxty 
millions in Io6a The Hindu faith 
gives religious sanction to these 
social divisiom, so powerful is this 
religion socially that if a high-caste 
Hindu stands even m the shadow 
thrown by an outcasts (or Untouch- 
able) he must hasten home and 
perfonn ceremonies of punficaiion 
In practice there is much hypoaisy 
and overlooking of the distinctions, 
but publicly they arc everywhere 
ngidly obsersed 

In Travancore the evil of un 
touchabiluy is particularly strong, 
the high-caste Hindus exercising m 
full their social tyranny over the 
poor and defenceless outcastes In 
the whole of India there are cer 
tainly upwards of Sixty million out 
castes or Untouchables — consider 
ably more than the total population 
of the Bntjsh Isles Gandhi and 
other leaders have been able to do 
little to break down this social curse 


iZS 

wfuch IS one of the worst evils 
affecting the peoples of India 
Religion m India has far more 
social effect than m tbe modern 
Western world Ninety million 
ladtaas are Mohamme^ns, and 
tbe nvalry and bitterness between 
adhcreois of the two creeds coosti 
tales perhaps the acutest problem 
of the pemnsula There is no 
personal hostility between Hindus 
and Mohammedans, but theu- 
social customs, sacredly held, often 
conflict and outrage the feelings 
lo India's religious mosaic must 
be mentioned the Sikhs, Jams, 
Farsees and Buddhists, each of 
whom hold taboos and sanctions 
that dictate conduct and make 
firalemaauon difficult with the be- 
Iicvera of other religions There are 
the antmists of the jungle, and 
about -SIX million Christian Indians 

India’s Many Peeples 
Religion and the caste system 
within Hiadiusm are rot the only 
dmdets of India, whose people are 
generally of such mixed origins that 
more than two hundred distinct 
languages are spoken, disabling 
ladiaos of one dutnet from con- 
versins with the natives of another 
area There is as much dificrenw: 
between the people ofPeshawnr on 
the North West Frontier and the 
people of Madras on tbe south-east 
coast, as between the people of 
Manchester and Genoa, say, or of 
Boston, Massachusetts, and Quito 
m Ecuador 

Owtng to the great diversity of 
languages and dialeas spoken in 
India the English language is often 
tbe only means of communication 
between Indians coming from differ 
cot parts In the same way the 
impartiality of Bnush judges and 
governors has often been the only 
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way of scitJing relieious and othw 
disputes 

The infinite divisioas of men in 
Inilia are the result of successi\e 
wa%cs of invasion and imrmgrauon 
m tfie past, as a result of wl^ we 
find large blocksof people repieseni 
ing each of the mam dtvmons of 
mankind accounted for in Fig 2. 
on pages 165 169 Some typical 
Indian typa are illustrated w Fig 9 

In the souih along ihc StaUbar 
and Coromandel coasu and 
throughout the Deccan the dark 
Dravsdian peoples predominate 
thnr ancestry lies with (he black 
skinned races {n a great bond 
through CentRtl and Northern 
India in Hindustan are the lighter 
coloured Hindu peoples who belong 
to a branch of the Indo-A/y^ 
white^kinned races allied to such 
seenuBgly dilferent men zs the Celts 
and Teutons and eves the Foly 
nestans (the New Zealand Maons 
are cousins both to the Hindus and 
the British peoples) in wide bands 
and pools m the north and the 
centre Use those descendants ot the 
Mongols who belong to the yellow 
skinned groups cousins to the 
Chinese and Amencan-indians 

To trace m true detail the racial 
connexions of India v>e should need 
to draw a full map of all that is 
known of human relationships 
throughout the world ladta stand 
IDS between the Far East and the 
MiddlcEastaadEorope haszlwwys 
been a meeting place of nations and 
armies, trade and war bringing 
cultures and blood to her shores 
from every clime Hence the diw 
sions, the difficult problems of coa- 
solidation Hence abo, the poverty 
and backwardness, caused m targe 
measure by the tack of cohesHw 
among her assorted children. 

Yet ihe picture of India, with 


dazzling wealth and abjea poverty, 
with anaent wisdom and abysmal 
Ignorance side by side is not so 
hopeless and confusing as a super 
Deal glance might tend one to 
teliese becau^ her sod is im- 
mensely fertile and soil is the true 
source of wealth all over the world. 
Indan peasants who count their 
wealth in cows have sometimes 
proved rhemselves wiser and ndier 
than Amencan millionaires whose 
wealth 1 $ utvested m lodustnal 
emtipnses The great slump be- 
tween the two world wars caused 
many Amencan mlhoaairet to 
commit suiade, white millions of 
Indian peasants coQUoued to tend 
their cattle and crops un ouched 
by the instability of finance 

Setrcei of \\e3ttb 

Real capital is invested in the soQ 
and Its crops in the forests and 
mountain ores that yield thnr value 
lomankind Realpowerdenvesfron) 
sunshine and atmospheric oxygen, 
from Sowing water and the natural 
sources of energy Thomas Edison 
was never wiser than when he 
answered the tjucry ‘ Whal is the 
greatest uncouoa'' ’ by saymg “A 
blade of grass'" We have ma 
chines that can do in an hour (he 
work of a thousand men, nuclunes 
which can do what no man can do, 
machtiKS m which wt can fly in the 
air and trawl under the sea, but 
only a blade of gross can conucft 
the morgaruc matters of the Earth 
into food which is fit for human 
consumption. 

A peasant with a smallholding if 
fie imderetands the treatment of 
the soil and dehters himself of 
hard work to culuvatc his plot, 
possesses an inexhaustible source 
of income To lUuslraic this Ictus 
embark on a bold contrast, and 
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compare the history of the sosl m 
the Far East and the Far West. 
This sviH involse some sjichi skddi 
of the peoples of China and of the 
Nonh Amencan continent 

Peasant Fanners of Chun 

It IS an inlerestins fact that 
Chinese peasant fanners without 
the aid of nuchiflery or artifkul 
fertiluers ha\c been known to grow 
twice the wheat crop per acre that 
the modern Amencan fanner prows 
on his mechanned farm — though 
the Chinaman s feat is at a temble 
cost in labour This is because ihe 
Chinese peasant is tradiuonaliy 
wise in the understanding of the 
soil 

The Chinese peasanu are wise in 
many wttys bemuse their civilaa 
tion IS perhaps the oldest m the 
world <^aa u not a meeung place 
of races and consequent Iv her 
people are among ^ mou homo 
peseous on Esnh China has 
suffered innumerable civd wars but 
has rarely been invaded from ooi 
side The life of China has there- 
fore had a continuity and sirudeness 
unknown elsewhere knowledge 
has been passed on from geoerauoo 
to generation without a break 

The contmiuiy of Chin»e history 
has made John Chinaman a \ery 
coTixTvsmv being Frogrea means 
little to him. His mind is bound to 
the past, to his tradnioiu and hts 
ancestors The family has alwnys 
been the unit of society m China 
and IS soaally far more important 
than among Western nations 

Everyday afiairs m rural areas 
throughout China are cared for by 
the heads of the great families who 
have lived in each district for 
generations These old familtes 
supply the local judges and sdmm 
istrators as of hereditary nght 


This makes for stability jn social 
life, but also for enreme conserva- 
tism 

The preservation of the family 
and us honour provide the code 
of monUs and conduct tn all classes 
of society Records of the family 
are kepi more faithfiJIy than records 
of lUOOftal history, and a child in 
China will be told the stones of the 
family heroes long before be bears 
of the national ones It is not uo- 
commoD for a famay to tract Us 
genealogy for a thousand years and 
more A cecum Dr Kung traces 
hi$ descent direct to the great 
Confucjtts who lived 2,500 years 
ago uj the fiAh century before 
Chnsi 

This conservatism ts the salvation 
of the Chinese peasant fanner who 
lives and works with his family on 
a famt thai ts usually snaaiter than 
the average English farm. Many 
ot these famung famihes tn China 
have lived on the same farms for 
countless gencrauoas The fields 
are their dear family possessions. 

No wonder the Good Earth of 
China IS venerated and understood. 
The young fanner inbcnts an earth 
lore that is almost taslUKUve, that 
includes tbe rotation of crops and 
the use of natural manures When 
we realize that at least threehundred 
mii/rcQs in Quoa are peasant 
farmers, we gam a truer picture of 
the realities of Chmese life thus 
any other fact can convey 

Conservausm is also to many 
ways a curse in China !i leaves the 
Chinese peasant hke the Indian 
peasant to a life of unaided toil 
Kunun labour ts Ute one conspica 
ous thing throughout the two 
million square miles of China 
proper Even m the big aties tbe 
help which machines can givT ts 
hardly known. It is easier and 




cheaper to travel in a rickshaw 
pulled by a roan (see Fig 10) lhao 
to locate and hire a taxi 

Town Ufe la C&lia 
The great mass of the populatioo 
of China clusters along the gigantic 
ctvec systems of the Yangtze and 
the Hoangho A typical scene in 
China vs one of the trading towns 
on the gorges of the Yangtze Has 
town, like many m the steep river 
valleys, is bmit on the chlT tops 
over Cne riser. There arc always 
clusters of ships along the quays 
at the base of the cliffs, loading and 
unloading goods. The streets from 
the nver arc made of steps, and 
every day the steps are a living 
highway of coolies carrying bulky 
goods from the river level to the 
town level high above No one has 


thou^t of a racfc»and pmion rail- 
way to Bid human muscles, or even 
provided ropes and pulleys It is 
all man labour, human sweat That 
IS China It is the wheelbarrow, 
pushed by hand, that is the uni\ ersal 
vehicle in town and country — not 
the fami<art 

Despite the earth wsdom of the 
farmer, the standard of Uvvng ra 
China 15 low, and that we may put 
down, as in India, largely to the 
Jack of machines The mineral 
wca'itn ol the country, and its many 
natural resources, are largely un- 
tapped, because only by the intro- 
duction of machinery on a large 
scale can the extraction and pre- 
paration of them be organized 
Coiiunurucations are ill-developed 
Railroads are few and far between 
Hiere are large districts where even 
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Fig. If. Afe>*types takenatrandom,fromthernanyhtuidrtdstob€found 
among the Snhahitams of xhe tiorthent half of the American comment In 
I'lCwY-ark alone are to be found reptestniatwes of every tact on Earth The 
populaiion of the Canadian ptovmu of Quebec is predammantly of French 
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WrOMING 


iescent, ahtle the Khtte pcpuhiion 
if the independfnt stales on the 
’sthmus of Panama are direct 
lescendants of Spanish immigrants 


rosds arc rsre Roads are extend- 
mg, air routes have been organized, 
but still whole populations continue 
to l»v m virtual isolation in 
medieval style 

The lack of scientific application 
has left the country at the mercy of 
many natural phenomena The 
great nv«s, source of communica- 
tion and wealth to the bulk of the 
people, become at tones agents of 
major disasters Though dykes and 
banks have been built along their 
courses for thousands of miles, these 
works are mostly local aJTairs. 
There is no co'ordinatcd control of 
the fivers, so that in the periodic 
times of exceptional flood, there is 
always danger of mundatton In the 
autumn of 1932 there was a typical 
disaster. The Yangtze Kiang rose 
m flood and poured over the dykes 
aod banks and flooded an area 
larger chan the whole of England 
More than one hundred and thirty 
thousand people were drowned, an 
even greater number were left home- 
less and destitute, aod would have 
died but for the work of the 
Chiocse Govemmest and the help 
given by the United States Govern- 
ment and Bntisfa and other chanty 
organizations 

That, then, is one side of the 
contrast the Far East of China, 
with industnous peasant farmers 
obtaining the utmost from their 
soil, yet having a poor standard of 
living and sometimes at the mercy 
of nature, but assured m normal 
tunes of a safe living because of 
their uoderstandmg of the soil 

Ufe {a the Uoited States 

For the other side of the picture 
we turn to the other side of the 
world, to the United States of 
America wath its vast mixed popu- 
lation (see Fig. 11) One-third of 
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the United States' hundred and more than a imihon square rmles 
tv.enty nulhoos are en^a^d in cftand.salheriototbegiantMissts* 
agriculture. These agncuUura! sippi one of the Earth's greatest 
«\orLcrs may also be called peasant totts, sshich the American Indians 
farmers though their farms are call the Father of Waters The 
much larger than the farms of Mississippi, with its longest tribut 
China, are up to date and methos ary, the Missouri, forms a tisxt 
lied and the farmers have an over four thousand two hundred 
altogether better standard of living lYiiks in length, which is longer than 
than John Chinaman Amongst any other nver on the globe, 
this rnued population today are The Mississippi basin includes m 
Red Indians who bake their bread its southern sections the great 
in beehive ovens (see Fig 12) cotton lands where half the world s 
cotton IS grown (see Fig. 13), in its 
life ia the Mississippi \atky ctWraJ and northern portions » 
One-half of the people of the includes the vast corn belt of the 
United Slates Iwe in the great Middle West a thousand miles of 
Mississippi Valley One half of all gently rolling land from east to 
the wealth of the nauoa demes wcsiandfromoonhiosouth. When 
from the soil of this valley Twenty white men first came to Amcnca 
thousand mites of nvvrs, draining this whole ttgioa was on ooean of 



Ffg 12. Adabe community house m the pueblo of Taos Acw Mexico, 
skonin^ the beehne oienx (foreground) in tihich the Indians bake iheir 
bread In the past entry to the hmae war b} ladders — these ytere pulled 
up by the Indians v>henattacked b} miadms tribes 




Fig. 13. Cotton picking on a pfantatton in the cotton it//, south of the 
Musissippl basin Note that the bolls \thich contain the cotton fibre have 
burst before being picked 

grass, home of the wandermg herds away the grass and sowed thetr 


of shaggy buffalo, and of tnbes of 
hunting Indians The white invaders 
slaughtered the buffalo, eventually 
confined the Indians m their 
reservations, and set to work to 
cultivate the ocean of grass 

Impovecislung the Soil 

In the latter occupation they had 
none of the earth lore of the Chinese 
peasant They did not seem to 
realize that even the best farm* 
land consists of not more than a 
few feet of soil and that soil is 
a livmg thing in the sense that it is 
the home of innumerable living 
creatures, from visible earthworms 
to mvisible bactena; that these 
living creatures have to be fed, and 
that without them sod becomes 
sand and farmland deteriorates into 
desert. 

When the while farmers came to 
the Mississippi Valley they ploughed 


crops , then harvested, and ploughed 
a^in 

They ploughed .and harvested, 
ploughed and harvested, year aftci 
year they turned up the sod, that 
IS to say, and took its crops 
annually and they gaye nothing 
back to the sod They ploughed 
and harvested wholesale fbr the 
export market and for the growmg 
Ciues of the industrial areas of the 
United States They robbed the 
sod of its richness and led it bare 
and naked m the winter for the 
rams to wash away and the winds 
to blow off Where the lands 
sloped, fields became cracked with 
htlle runnels down which the raiO' 
vvaicr ran m streams These streams 
m a few years had cut gulleys to 
the barren bedrock. 

At first the fanners were not 
aware of their denser. Then a 
fetmer here and there saw what 
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was happening, bu( knew not what 
measures to take By the time 
knowledge of the danger bccanu 
widespread it was too late to stave 
offd-tsasler Sevcralscasonsofpoor 
ram and high winds did the trick 
the 5 oil was stripped from hundreds 
of miles of previously fertile 
country, leaving the "dust bowl," 
a region of desert abounding m 
abandoned farms and many 
thousands of niined fanners 

Deoudlng the Forests 

The same thing happened m 
forest regions of the Mississippi 
Valley Up the beautiful Tennessee 
River, one of the eastern tributaries 
of the Mississippi, was a land thick 
with forest and nch with game 
Mers came to live there as hunters 
They lived well by the rod and the 
rifle, and cut down all (he timber 
the;^ wanted for building, for 
makiog (heir tools and for fuel 
They hunted the woodland creatures 
uned there was no more wdd hfe 
leR Ihey even blasted the fish 
from (he risers with dynamite In 
fact, they robbed (he forest as their 
brothers in the plains robbed the 
farmland 

And, like (he fanners, (hey found 
themselves destitute They ined to 
farm the land, but much of it was 
too steep and most of it was too 
stony. Their homes fell into rums 
and they and their families went in 
rags, with never enough to eat 

Here, indeed, u a supreme lesson 
about Man s relations with the 
world in which he lives How right 
was Sir Francis Bacon when he said 
we must obey Nature in order to 
master her A tremendous elTort 
has now been made to do this in 
the United Stales, and to retrieve the 
lives and lands of these reddess 
people This effort is a challenge 


to the peoples of the world who 
stdi have a low standard of living; 
and points the way to the future 
treatment of the Earth by Man 

Before giving a sketch of what 
has been done, let us note that, like 
the Yangtze and the Hoangho, the 
Mississippi and many of its tribu- 
taries are subject to dangerous 
pcnodic floods Thousands of miles 
of banks and ievecs have been built 
along the Mississippi, butsofarthe 
threat of mundatton has not been 
rwnoved, except on one tnbutary 

The floods arc of colossal dimen- 
sions in 1927 twenty-eight thou- 
sand square miles wefeflooded,.'nie 
homes of three-quarters of a million 
people were destroyed Ten years 
later more than a million people 
lost their homes and five hundred 
were drowned In 1943 a hundred 
thousand people lost tbeif homes 
The river rose and brought death 
and destruction in 1944 aod 1943 
Evtty year brisgs the same threat-— 
except on the Tennessee River 

life in the Teooestec Valley 

TTie Tennessee River has been 
taken tn hand by Man’s conquering 
mind In 1933 President Roosevelt 
announced a plan for the control 
and development of the whole 
Tennessee ^ver, under the Ten- 
nessee Valley Authority Twenty* 
seven dams were built, to control 
the river, but the simple control of 
the river was not the extent of the 
plan 

The Tennessee Valley Authority 
comidercd the whole of the life of 
all the people living within the 
valley, an area as big as England 
and Gotland, in which four million 
people dwelt The plan worked out 
how the nver could be kept from 
flooding, how its power could be 
harnessed to the uses of the people. 
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how jt could electrify the country- 
side, how the exhausted soil could 
be stoj^xrd from washing away, 
bow it could be restored to fertility, 
how the forests could be replanted, 
how the hiUs could be opened to 
yield minerals never before touched 
The plan set out to provide the 
ruined and taclcvvard people with 
new roads, new nver bndgea, new 
railways, new homes, new schools 
— m fact, a new Ufe and new hope 
Today, a passenger in an aero- 
plane flying over the Tennessee 
Valley secs an exating and moving 
picture. First the great nver itself 
IS held by the grey bulk of the 
dams, beside which An shimng 
sheets of water where new lakes 
hold the floods (one town had to 
be moved bodily from what is noiv 
the bed of a lake it was a quiet, not 
very prosperous market town , now 
It IS a busy nier port) The river 
ts deep blue, no longer murky wuh 
soil washed from the land 
The hdls that were a devastation 
of denuded forests are alive with 
waving crops, the lines of held 
terraces following the contours, the 
sod held in by embankments and 
enriched by artiflaal manures, with 
here and there wide plantations of 
young frees sepbciog those so 
ruthlessly cut down There are new 
mines, yielding new nches, new 
roads filled with traffic, new railway 
lines Across the valky runs a 
chain of girder towers transmitting 
light and power 

From being the poorest and most 
Ignorant *‘11111 biUies ’ m the United 
States the popubtion has become 
a beacon b'^t of progress, for 
what has been done m the Tenoes 
see Valley can and wiU be done for 
the good of mankuid m the other 
great nver valleys of the Earth 
There can never again be dcsinic- 
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five floods in Ihe Tennessee Valley 
The nver is too strongly held 
There are still floods in the Missis- 
sippi, as there arc in the Yangtze 
and the Hoangbo and m many 
other vast nver valleys Even the 
Nile with Its great Aswan Dam has 
not been conquered as the Tennes- 
set has bcGi The engineers of the 
Tennessee Valley can prevent mos- 
quitoes breeding by raising the level 
of the water m the reservoirs at 
certain tunes to drown the mos 
quiio Jarv», m the Nile Valley 
one of the evils of the Aswan Dam 
u that mosquitoes breed there, 
though never before have they bred 
10 Egypt. 

Who can doubt that the river 
^tems of all the world will one 
day be brought under as complete 
control as the Tennessee? 

Throughout the devastated dust 
bowl ef the Mississippi Valley 
tremendous efforts are successfully 
retnevicg the damage of reckless 
farmiDg. Wide and deep belts of 
trees aj« being planted. Brushwood 
embankments arc being built across 
thoQsasds of guBeys to prevent 
further drainage of the go^ soil 
Millions of tons of fertilizers are 
being showered on the land m a 
nations J effort to restore prosperity 
Life IS slowly returning to great 
tracts of land, though there arc still 
districts which have to be aban 
doned for the time being. 

GHes of (he United States 

Thus, through trial and error, 
Man founds his kingdom on the 
Earth In the Umted States of 
America, as elsewhere, the signal 
of Man’s (nomph isjnost evident 
in his aiies "Hus is most clearly 
seen in the United States in the City 
of Chicago, a afy strategically 
pbeed IQ the heart of the North 
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Am-cncaa continent \V»thapop« 
btion of three and a half cntUions, 
Chicago a growrins tnart tjuivJJy 
than any other city m the land 
The people of Chicago say that ui 
a few >ean their city wtJl be the 
largest in the world 

Consider the causes of OtKa^o * 
growth south of It to east and 
w-est stretches the com faeh (which 
IS not by any means all turned into 
the dust bowl but remains one of 
the great wheat produatjg areas of 
the world) Chicago is the chief 
gram market ofihe world Chicago 
IS the market to which the cattle of 
ibe western ranches come, so that 
It tt the most important mat 
market m the world Right outside 
Chicaco are some of the largest and 
richest coal mines and iron msne> 
Its the land There are oil (kids 
near Quesgo which stands on the 
south shore of Lake Michigan so 
that the water transport of the 
Great Lakes has made tt aa ocean 
port the only ocean port that is m 
the heart of one of the great 
continents The senes of deep riser 
locks on ihe St Lawrence Riser 
fiow enables large merchant ships 
iind ocean liners from Europe lo 
steam across the Lakes to be^ a; 
Chicago 

The United States of Amenca is 
pre-enunently the nation of great 
aties It has no less than hw cities 
with a population of more than a 
nullion New York seven and a 
half millions, CTlucago three and 
8 half milltoas Philadelphia two 
iiulliom Detroit and Los Angeles, 
a million and a half 

Growth of t>orId s Cities 

Nothing IS D>ore stnUng to the 
world of Man today than the con 
tmued growth of great aties Even 
la predominantly agncultural 


coufitnes the s-asl aty centres con- 
tinue to grow In Australia, for 
instance which has a (oral popccLt 
tioa of about seven millions, there 
are two aties with a population of 
ovet a miUioa, Sydney and Mel- 
boume \S e ha\e seen how ov'cr- 
wbclmin^y the pcssaots predomi- 
aate in China yet Cluna already 
nsnls the United States m 
mailer of big ones Shanghai has 
nearly three and a half millions, 
Ptapujg (t^kxa), Ctoton and Ticnt 
sin well over one million each, 
China cannot be considered as an 
industnally developed land; but 
Japan is highly so and it is not 
surpnsme to find that Tokyo has 
SIX iniUioos. Osaka thire mBlions, 
Nagoya and Kista one nulhoa each 
while Lobe and Yokohama are sot 
far below one nulliOR each. 

A ftiv )tan ago Los Angrfes was 
founeea miles from the Paafie coast 
of Chliforaia. In the last decade 
It has spread owr seven of those 
mdes and dtinng the next tt may 
well have a sea front on the ocean 
and double its pivsent population. 

in the past the size of ciUcs was 
kepi down because of slow and 
poor transport and by the inadence 
of disease Today, through inecha- 
lucai commurucatioa, thmreucatly 
an tmlinaied number Of people 
could be supplied with daily neces- 
sities and luxuries ut one centre of 
concenmuoo Wbat this means in 
transport may be gathered from the 
fact that in a big \Nesicm city 
between five and s« tons of goods 
baw to be earned into the aty for 
each Citizen each year’ U is only 
through the development of modem 
tanitauon administered by en- 
lightened public health aathwities, 
and through the widespread know- 
ledge of hygiene that men can lt\e 
together in such sta^enng nianbcrs 
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as we find in modem aties, without 
fear of epidemics 
The battle against disease, how- 
ever, IS fought fiercely m many big 
cities No town can be really 
healthy with more than fifty people 
to the acre in parts of London 
there are 365 people to the acre, 
m parts of New York 349, m parts 
ofEdmburgh,Dundee andGlasgow 
more than 670 Many Eastern 
cities can show even greater crowd- 
ing Although epidemics can some- 
times be held m check, the result 
of overcrowding is stunted growth 
and health below normal 

Raaal Mixtures la Cities 
A wonderful aspect of most great 
cities IS that m them dwell a greater 
variety of races and tongues than 
are to be found m any sunilar rural 
area This is particularly true of 
attes like New York where, m 
districts of their own, live men of 
every race and tongue on Earth 
There are districts called Little 
Italy, Little Slovakia, Little Uthu 
ania and so on, because only 
Italians, Slovakians, Lithuanians 
live in those districts There are 
groups of streets m which you hear 
predominantly German spoken 
districts lived in almost exclusively 
by Poles, Greeks, Russians, Czechs, 
Armenians, Yugoslavs, and many 
other types There are more Irish 
people than there arc in Dublin 
There are more Jews than there 
were in Jerusalem in the days of 
King Solomon’s glory There are 
more Italians than there are in 
Rome The district of Harlem is 
like a big Negro city m the heart 
of New York The Chinese quarter 
round about Chatham Square 
resembles some city of the East 
It is perhaps to be expected that 
so great a mixture of the peoples 


WORLD S CITIES 
of the world is to be found in almost 
every city of the United States, since 
the nation was founded by immi- 
grants Yet most great cities 
throughout the globe show a sur- 
prisingly mixed population The 
proportion of foreign-bom citizens 
in London is typical No less than 
two hundred thousand Londoners 
are of foreign extraction, including 
thirty thousand Russians and nearly 
as many Poles 

London is, of course, the greatest 
town agglomeration of all, with a 
population of approximately eight 
millions for the Greater I^ndon 
area In London hve more people 
than m the whole of Canada Every 
day more people m London travel 
on the London Transport system — 
Underground (tube railway), omni 
bus, trolleybus, and tram — than are 
to found living m all Australia 

Industrial Bntam 

Britain is the most highly indus- 
tnalized nation Today eighty- 
seven out of every hundr^ people 
m Bntam hve and work m cities 
The growth of industrialism m the 
world generally is best illustrated 
by the fact that Bntam, the oldest 
industrial land, had a greater rural 
population than town population 
little more than a hundred years 
ago By 1850 country folk and 
townsfolk were on a fifty fifty basis 
Sixty years after that, three quarters 
of the people lived in towns 

The cities of the world are hives 
of industry and production, but 
above all they are the great con- 
sumer centres, drawmg their life 
from the millions of miles of agri- 
cultural areas The greatest con- 
centration of blast furnaces and 
factories has a green background 
m the open fields Behind every 
mdustnal worker labours the farm 








change of design, for many hundreds of y ears Some of the more elaborate 
dresses ore, of course, worn only on festne occasions sltcA as at niarriages 
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worker upon whose skill and energy 
the towndweller ultimately depends 

It has been estimated that ihe 
average day’s labour of one naan 
oa a wheat farm produces enough 
bread to feed that man for a year 
On tlus basis, a man who works 
three hundred days in the year on 
such a farm produces enough bread 
to feed three hundred men for a 
year 

The growth of great cities is said 
to be due to the greater amenities 
ofatyhfe In some respects this is 
true,, but mothers especially that of 
occupation farm labour is farmore 
varied than factory work, or than 
ofSce work for that matter The 
chanpng seasons call for change of 
occupation on the farm, added to 
which life IS generally healdiicr so 
long as horns conditions are good 

Qty Life <n Europe 

Iq stable countrysides which 
bear some rational relationship to 
the proportion of city dwclkrs ihe 
fanning communities have develop- 
ed their own way of life that is 
totally distinct from the life of 
cities This contrast is found 
stnkingly m Europe, of whose pop- 
ulation of some four hundred 
million more than one hundred 
and fifty million are peasants The 
population of Europe, we may note 
IS more than three times as large 
as that of the U S A and roughly 
equates with that of China or 
India 

The city dwellers of Europe are 
not stnkingly different from tlie 
citircns of London or New York 
They speak French in Pans, Ger- 
man m Berlin, Polish in Warsaw, 
and so on , but they say pretty much 
the same sort of things in their 
different tongues The people see 
many of the same films and plays 


lo the theatres The ordinary men 
and women m the street wear the 
same fashion in suits and shoes and 
hats as is worn in every modern 
city upon Earth. The shops follow 
Ihe same fashion of architecture and 
lighting, and display many of the 
same types of goc^ The idle 
(ounst may delight to pick out 
ddfuences, noting that in Madrid 
men go to bed at midday and the 
City is m full swing of life at mid- 
night. while Prague, say, or Stock- 
holm, 1$ settling to sleep at mid- 
night, hke London and Berlin ; that 
in the heart of Pans men and 
women sit out m the streets to eat 
and dnnk, while in London they 
sit indoors, but these are super- 
ficat difTcrtnces, and though they 
might be muluphcd debghtfuliy for 
scores of pages, they do not alter 
the fuadameotal stmdaniy of rout- 
ine and outlook of the average city 
dweller everywhere 
It u when we come lo the country 
folk that we begin to Bod real 
difTereoces m Europe, and here we 
note the contrasts of nationality and 
tradition The peasants of Hun- 
gary, Rumania, Poland, Lithuania 
and the other states of Europehave 
national costumes (see Fig 14} and 
customs that have not materially 
changed for hundreds of years 

Eurepeao Peasant Oistoms 
Thus you will find them at certain 
dates celebrating age-old customs 
mth age-old dances, like the 
Rumanian national dance called the 
Hora In this dance men and 
women in their national costume 
stand in a circle holding each other's 
hands Then with rhythmical steps, 
first to left then to right, now back- 
wards now fonvards, they dance 
the traditional steps to the music 
of some peasant band or a band of 
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gipsy strolling players, -while some 
bard sings verses whose origin js 
lost in the mists of antiquity 

Much of the culture on w^ch the 
great cities pride themselves has 
grown ongmally from the tradt- 
tional peasant pulture , and it is but 
some sbght indication of the debt 
we owe to the peasants to recall that 
such famous melodies as Liszt’s 
Hungarian Rhapsody No I is but 
a fully orchestrated version of a 
traditional melody known among 
the Hungarian gipsies, or that the 
“Song of the Volga Boatmen” is 
actually a peasant melody from the 
toilers on the bonks of that great 
river Poetry, art, literature, as well 
as music, have all been inspired and 
enriched from peasant sources 

Many peasant customs arc sol* 
emn and religious, hke t he cent uries* 
old Passion Play staged every ten 
years at Oberammergau m Bavaria 
There are several other villages in 
Europe where equally ancient tradi- 
tional plays are penodifially per- 
formed 

Religion in its tradittoaa! forms 
plays a considerable part m the life 
of many peasant communities, 
where such picturesque ceremonies 
as the * Pardons" in Brittany pro- 
vide a present-day pageant from an 
old-time Europe which one would 
think had passed away if the cities 
only were visi'ed 

There are still countless large 
districts where the traditional cos- 
tumes are habitually worn (sec Fig 
W/, fmm Gkox wfterc tite shep- 
herds wear their ancient styles of 
dress, to the hills of Norway where 
ihc everyday life of the peasants is 
h\ed m their traditiorul clothes 
Among the best-known of these is 
the Dutch costume still worn in 
Volcndam, Marken, Walcheren and 
elsewhere the vanaiions of the 
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wide baggy trousers and short tight 
jackets for the men , barrel-shaped 
dresses and bodices with starched 
hats for the women, and the well- 
known clogs for both 

Europe's Mixed Population 

And this, pcihaps, ts the place to 
remind ourselves again of the mixed 
quality of the population in every 
European nation (see Fig. 15) In 
France, for example, the Breton 
peasants of Brittany, the Basques 
of Gascony, the Provencals, the 
men of Picardy, and many more, 
each have their manners and cus- 
toms, theu special cultures, and 
memoncs of an anaent tune ^fore 
France was a single nation We 
speak of France, Germany, Spam, 
Italy, Hungary, and so on, treating 
each nation as homogeneous, 
whereas racial strains, languages, 
customs, beliefs, traditions, laws 
and temperaments differ from one 
department and province of each 
land 10 another 

The typical European is the 
peasant K may seem paradoxical 
to speak of the peasant as typical 
when one recollects the many 
differences between the peasants. 

It IS, however, only necessary to 
look along the Danube River in 
order to see that it is true 

Life in the Danube Lands 

From a hedge-hopping aeroplane 
flying down the valley of the * 
Danube, everywhere the land looks 
very moeft shke Ths pastures 
and the crops are the same Every- 
where are fields of maire, m which 
peasants work with the same kind 
of tools, with oxen to help them. 
Costumes differ in Rumania from 
Bulgana, m Hungary from Austria, 
and so on, the patterns of houses 
and churches change from Yugo- 
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slavia to Ciechoslovakia The only 
b)g difference belvvecn Ihc peoples 
of one country and another is that 
each speaks a different language 
The people live the same kind of 
life, performing the same kind of 
work on the same kind of sod. all 
the svay up the great winding water- 
way ahnost for eight hundred miles 
The pattern of life and work ts laid 
down for them in the fields Mid 
makes them the same sort of human 
beings, the true peasants of Europe 
Their interests are in common, 
though too many of them are too 
little aware of the fact 

The nvers of Europe are natural 
highways serving all the countries 
that line their banks The Danutw 
ts a means of world communicaiion 
for the peoples on its banks yet 
only the true nver people ihe men 
of the barges and tugs and river 
steamers that pass from nation to 
nation in the course of commerce 
are as truly at home in one country 
as ui another 

in schools along the Danube 
children are taught saiional his- 
tones in Rumania Rumanian his- 
tory , IQ Bulgaria, Bulgarian history 
and so on Children are (aught of 
battles won against their neighbour 
nations, and are reminded of 
grudges owed for lost wars When 
a Waterman s son grows up he has 
(o Undergo mihcary (ruining in one 
of Seven different uniforms If war 
comes, he must fight for one Danube 
nation against another 

The Danubian states may stand 
as an example of the peoples of 
Europe today In cosmopolaaD 
cities like Vienna, Budapest, and 
Belgrade, they look much alike, 
think and feel much alike, and thor 
jntfeiesis are allied to the interests rf 
the whole world which subsists on 
international trade In the wide 


nch peasant lands, their work and 
conditions are similar, their inter- 
ests are identical, even though they 
differ as to costume and custom; 
but m city and town alike many 
differences are perpetuated and 
encouraged by historical teaching 
Through the generally patriotic 
ir«td of the several naiionalgovem- 
ments, unity of interest is overlaid 
with historical divisions, and pur- 
pose IS directed towards national 
rather than to European ends 

There are of course, many deep 
and real differences between the 
peoples, particularly between Teu- 
tons and Slavs, but the most 
extreme contrasts of culture and 
tradition are not the cause of 
present bitterness 

In pools and patches m South- 
Eastern Europe, for example, are 
Moslem communiites left over freun 
the days of the Turkish Empire 
Particularly m the Balkans are to 
befoundveiledwomenaadmosques 
and an atmosphere that seems to 
have been unchanged for thousands 
of years No greater contrast could 
be found than that between the 
Mohammedan and the Christian 
commuoitics of Eastern Europe; 
yet there is an easy loleraoce 
between them 

We have seen already, in North 
Afnca the persistence of an 
Onental culture m Aforocco and 
elsewhere, but in the Near East 
generally the barrier of the ancient 
Orient u being broken down by 
Western ways No country illus- 
trates this belter than Turkey. 

Tlie Reform of Turkey 

Up to 1922, Turkey was the 
acknowledged leader of the Moslem 
world, because her monarch, the 
Sultan, combined temporal power 
with the spiritual headship of 
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Islam With the abolition of the 
Sultanate, in !922, the Moham- 
medan world no longer had a 
spiritual bend and Turkey lost her 
Jwdersbp of the Near Eastern 
nations She had lost her Empire 
anytvay, finally at the hands of 
General AUenby Coot without aid 
from T. E Lawrence and the 
Arabs), but was rescued from parti- 
tion by Mustafa Kemal, a man of 
the people who rose through nnh- 
tary and political gemus to be 
supreme m the newTurkish Repub- 
lic. 

There had been nothing m the 
world before like Mustafa Kemal s 
Teforro of Turkey Here was an 
ana entaad backward land, steeped 
m Orienulism. untouched by 
\Vestcm progress la a few short 
years Mustafa Kemal completdy 
changed the fundamental culture of 
hij country Whereas the Sultan 
had been supreme and the dtvmc 
leader, Mustal^ Kemal instituted a 
secular democracy, calling hunself. 
simply, the First Citizen 

From matters of deeply rooted 
religion and politics Mustafa Kemal 
turned to the clothes aod customs 
of the people, emancipating the 
ViOtnen from theirseils and harems, 
causing men to doff turban and 
flowing robes and don Western 
attire Moreover, he aeJuosed the 
miracle of changing the thought of 
hts people from Oneuralism to 
Occidental culture Ke substituted 
for the old and difficult Arabic 
script modem Latin kttenog 
Mustafa Kemal actually went about 
the country himself like a stSiooI 
master, teaching vnth a blackboard 
those who were to teach the youth 
of the land 

Communities are normally tena 
cious of tradition, which makes tte 
cultural res olution of Turkey all the 


more remarkable Today the only 
groups of people who perpetuate 
the old Oncntal Turkey are those 
in the Ballons who were out of 
tipach of Mustafa Kcmal's reforms 

Near Eastem Coiwnomties 
Here and there throughout the 
Near East one finds isolated com- 
murutics which, m like manner, 
have not changrf— many of them 
far more ancient than the Turks 
They provide some dramatic and 
amusing contrasts In Syria and 
Lebanon, in Iraq and Palestine, are 
many people Jiving much as xhetr 
ancestors lived in Bible times 
A few miles from Jenisafcm one 
may come across some camp of the 
<^d tribe of the Samaritans, their 
sheep grazmg near the wonderful 
oil pipe-lme that runs from the 
Euphrates Valley to the port of 
Haifa os the Mediterranean One 
sees a little group of brown faced 
people m flowing robes journeying 
slowly with a pair of lumbering 
o^en harnessed to a jolting wagon . 
then the air throbs with the heavy 
purr of the giant au liner on its 
way from Cairo to Baghdad 
It IS not surprising that these 
contrasts persist m this part of the 
world since the eastern seaboard of 
the Mediterranean has always teen 
3 focus of raws and oihures, an 
axis of commerce and conflict, a 
land alike of religious origins and 
cultural revolutions Perhaps the 
most cunous people m the Near 
East— -in some respects the mo>t 
cunous people m the whole world — 
are the Yezedi who dwell on the 
borders of Iraq and in the Mosul 
region ' 

They are desenbed as a religious 
sect rather than a tribe, and would 
sam to be of mixed Persian Arabic 
stock. On the average the Yezedi 
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spend a Quarter of their incomes on 
religion yet they ne\-er pray They 
worship trees especially the mul 
berry, yet believe in much of the 
Old Testamenl the New Teslameat 
and the Koran They pay religious 
respect to the Oavil (nhom Uiey 
represent as a peacock) ytt expect 
the Second Coming of Chnsl They 
bcl eve m the transmigration of 
souls and have many tales of Hindu 
folklore and mythology but they 
also recognize Mi^cnmed as a 
iTophet and hue a ceremony ut 
which they worship the Sun 

It would seem that nearly all the 
religions of the world have passed 
and re passed along the highways 
of Syria aad Iraq and each has 
IcA something for the Yezcdi to 
ponder Yezedi (radittoos and 
legends are Mohammedan Chr» 
tian (especully Nestonan Chris 
tun) Zoroasirun Kurd Sabzan 
Mesopotaimaa Syrian Persian 
(Yazd) Hindu Assyrua Abongui 
si Aiumistic with a groundwork of 
exiretnely pnmiiive pagan cults 

These astonishing people arc in 
fact a living summary of the reli 
gious history of inanfctnd They 
could certainly be found nowhere 
else ihao in a centre of caravan 
routes that are as old as civiiization 
The Near East is of course the 
cradle of religions and cultures To 
Mecca and lo Jerusalem are drawn 
thousands of pilgrims every year 
Great modem movements like the 
Je vish ambition to found a national 
borne m Palc«inc have their roots 
m Vivid sentirnem and sacred 
bistoiy 

On the Coast of Palestine ttear 
Jaffa stands the only wholly Jewish 
town in the world Tel Aviv Thuty 
>ean ago there was nothing bens 
but wasteland, now there is a 
modem city of one hundred and 


thirty thousand and for many miles 
around are vineyards plantations 
of cotton orchards of fnnt, and 
wide-spreading commuiuty farms, 
intensely cultivated 
la strong contrast to these pro- 
gressively-cultivated Acids of the 
iKw Jewish communities are the 
roughly tilled fields of the Arabs, 
among whom co-operative endea 
vour m farming is unknown The 
Arabs are content to use medieval 
methods hand ploughs and lean 
hones on snuli isdividua! farms 
(hat yield but a poor return Miles 
of land that might become more 
fendv IS m consequence but half 
tilled or IcA wholly to waste 
\Vc are not here concerned with 
(he political problems armng from 
such d stinct eixnmunities but the 
full cultivation of the Earth s soil, 
the Ml aevelopment of the wtwJd 5^ 
resources is an urgent problem at 
a time when population u every- 
where rapidly increasing 

pK>pI« i>r the USSR. 

In no nation has cultivation and 
development been more rapid than 
ID that vast land that lies to the 
north of so rrany of the lands we 
have been considering TTie Union 
of Soviet Sodahst Republics the 
Soviet Union stretches from the 
Far East a thousand miles east of 
China to the borders of Poland 
Czechoslovakia and Rumania an 
east to-west distance of more than 
five thousand miles it lies athwart 
ihe great land mass of Asia, from 
the Arctic Ocean to India a north 
to-«outh distance m some places of 
two thousand miles AH the way 
from the Black Sea to the Bcriag 
Strait belongs to the Union, com 
prising more than one-seventh of 
all the land there u m the world 
This vast area is not populated 
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according to its sue. Enormous 
segments arc desert, like much of 
the nottbem steppes of Sibena, and 
the desert of Gobi m Moogoba 
The Soviet Uruon has a population 
of over a hundred and eighty 
nulf/ons, and these ri^resent about 
two hundred nationalities, speaking 
some one hundred and fifty 
languages and dialects 

life in European Russia 
Three fourths of these people 
bve m European Russia, west of 
the Ural Mountains This regton 
has for long been one of the v. orid s 
great centres of agriculture, par 
ticufarJy the black-carth regioo of 
southern European Russia, includ 
mg the Ukraine 

Up to 1914, European Russia 
was known as the granary of 
Europe It produced in a single 
year more than a thousand million 
bushels of wheat, a thousand 
RuUiOQ bushels of rye, and almost 
a thousand imibon bushels of oats 
It IS interesting to compare the 
produciiviiy of the com belt of 
the United Slates with European 
Russia In the United States, a 
thousand nuUion bushels of wheat 
m one year, without rye or oats 
was comtdeied a great achievement , 
furth«TOorc. the farms of tbc com 
belt were fully tnechaoized, whilst 
Russia produced her staggenng 
harvests almost without the aid of 
machmety ThcresourcesofRussia 
la Cosile. soil and ciaiv power nsust,. 
therefore, become plain 
Out of every hundred Russian 
people, eighty are peasant fanners 
and agriculturtsts today, the pro- 
portion was cvvyi larger in T^nst 
days. This follows from the fad 
that Russia has more nch sod on 
level land than any other country 
in the world With the exception 


of the Ural Mountains most of the 
{and IS less than a thousand feet 
above sea level There is no other 
regton of the Earth hke it , 

in European Russia, as well as 
in the Asiatic tcTitories, one can 
nde for days, in the stiff, crude ox 
carts of the peasants, as upon a 
level ocean of earth From village 
to village one bumps along tracks 
that pass for roads Now and then 
the spire of a church is seen over 
the horizon In an hour or two the 
muddy road leads to another village 
of log and mud huts There are 
some three hundred thousand such 
villages scattered over the con 
tiDcaul plaio, vsiyiog from hanifcts 
to fair-sued towns, but all looking 
very much alike ' 

In these vtUages, before the 
Revolution, lived nine tenths of the 
Russians, isolated from one another 
and from the ctues, unconnected by 
railroads, telephones or telegraphs 
Since 1927 vast changes have come 
over the Russian country side 
Though there are still tens of 
thousands of log-cabin vdfages, 
few lack good roads, fewer still 
have no telephone or telegraph 
communication, and nooe are 
without radio 

The Revohitjon of 1917 caused 
the old order to vanish, and B new 
order was only established with 
bloodshed Only wnh the intro- 
ducuoa of the various Five Year 
Plans was Russian bfe re 
eatafatishtal. 

The brcaking-up of the great 
estates in tlw Revolution had 
resulted m a chaotic growth of 
peasani smallholdings that could 
be made a national asset through 
amalgamation into collective farms 
By 1931, sk and a half million 
peasant households m European 
Rtissu had been persuaded to put 
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a hundred thousand Soviet citizens* 
and os the capital of the Tadjik 
Soviet Socialist Republic, with its 
own krcmim in the heart of the 
town 

Stalmabad is typical of the 
progress of civilization in the 
Centra! Asian Republics of the 
Soviet Union The chief single 
agency of change in these hitherto 
unchanging regions is modem 
communications, particularly the 
railway The famous Turk Sib 
Railway (Turkratan Siberia}, was 
begun in 1927 and completed m 
1930, and ^ve the first real 
impulse of life to these forgotten 
places This line joins* through 
Tashkent and Alma Ata, with a 
branch of the Trans-Siberian Ime 
(Moscow-VIadivostok) at Semipala* 
tinsk. New branch and trlxnk lines 
are being frequently opened, per* 
baps the most important recent one 
being that between Karaganda and 
BaUiash opened in 1941 

Maagebaa Traders 
A few years ago the most common 
sight between the towns m this part 
of the world was tbe camel caravan 
Such a sight is still common, and is 
likely to remain so to tbe northward 
o%er the tiemendous extent of the 
Siberian steppes These lands are 
crossed by caravan trails which can 
probaWy claim to be the oldest 
roads in the world. A wonderful 
sight IS a Mongol caravan crossing 
this sparsely inhabited country A 
Mbngof never walks if fie can help 
St He travels everywhere on carorf 
back or mounted on his sturdy 
pony The Mongols dress briihamly 
m fianung red, yellow and blue 
On their feet they wear great boots 
iwth pointed turned up toes and 
fiat soles They may drive before 
them enormous droves of sheep. 


cattle, goats and pomes Caravans 
of Chinese traders are met with far 
inland from the border of China, 
taking tea. cloth and tobacco to 
Central Asia, and returning with 
wool, hides, fur and pomes 

Life m Mongolia has not changed 
since the dawn of time Just within 
the borders of China thousands of 
Mongols annually make pilgrimage 
to tbe shnne and burial place of 
Jenghiz Khan, the twelfth-century 
world conqueror, and perform 
there ceremomes no Westerner has 
ever seen. But the inevitable spread 
of the railroad, and extension of air 
lines, must ultimately break down 
isolation and bring these peoples 
mto touch with the test of manl^d 

Connaenlcatioos sod aviluatiOBS 

New towns spring to life, as at 
the touch of a magic wand, with 
tbe coming of the railroad. New 
ideas come to the people, new way’s 
of life replace old. and new pros 
peniy dawns The wasteland yields 
crops The barren hilk open and 
give of their ores This has been 
seen to happen m some hundreds 
of centres in Central Asia, mostly 
in the southern and western sectors 
AH along the eastern slopes of the 
Urals there is a chain of brand new 
emes lapping the resources of this 
mountain range, whose previous 
use was lirmtcd to marlong the 
boundary between Europe and Asia 

Mr H G Wells has truly said 
that the control of communicatjons 
ts the measure of our civilization 
Vt IS obvious that development of 
resources is impossible without 
swft and sure communications 
In the modem world, air transport 
cannot compete, in the regular 
c^rrage of great masses of heavy 
goods vvilh land transport For 
IhB reason, good roads often have 
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greater importance than airway*— 
as 'Aicness tlie vitai Burma Road in 
the history of the Far Eastern war 
and the necessity for constructing 
the Alaska Highway in the Aroen 
can attack upon Japan 

Our interest in means of com 
mumcation m this article rests upon 
the revolutionary changes wrought 
m the homes and daily liscsof men 
by the extension of railway lines 
Many xast commumiies today 
depend upon the railroad for their 
standard of life In the earlier days 
of the Bnttsh Empire the western 
provinces of Canada the people of 
British Columbia refused political 
union with the eastern provinces 
until a railroad was laid across the 
prairies and over the Rocky 
Mountains to Imk them to ihcu- 
fellow Canadians m the east 

The necessity for developing the 
Earths resources to the full is 
illustrated by the fact ihai id less 
than a century and a half the 
population of the world has more 
than trebled It is impossible to 
give exact figures for world 
population but the recent reports 
of the United States Bureau of the 
Census put it at one thousand oiot 
hundred million Wc may safely 
say the Earth supports nearly two 
thousand rruUion souls 

Life io Japan 

The increase m the world s 
population IS due primardy to 
modem commiinicaiions and the 
mechanization of production Tho 
IS nowhere better illustrated than tn 
Ja^art wlje«. tb/e 
from rapid increase and industrial 
izalion arc seen as it were under a 
microscope^ in small compass 
"nie population of Japan doubled 
in less than half a century Only 
seventy years ago the Japanese 


pet^le knew as little of Western 
ways as the old Turkish Empire did 
Seventy years ago Ihe Japanese 
hved in much the same way as 
Bntons lived in the days of the 
Normans and the Plantagenets 
Great lords and barons ruled their 
own districts which together 
covered the Japanese islands The 
Japanese soldiers wore medieval 
armour and among their chief 
weapons was still the bow and 
arrow 

The trtfliK of Western Ideas 
came suddenly There was no 
Mustafa Kemal to introduce demo- 
cratic ideas instead there were the 
feudal barons of Japan with their 
traditionally strong and hidebound 
Ideas of feudalism Through in- 
dustrialism the entire economy of 
the Uad was revolutionised but 
the vast oew industnal society 
remamed m the hands of the few 
feudal lords 

>n Britain and the Western 
world the Industrial Revolution 
took a hundred and My years 
to mature indeed the best part 
of two centuries In that tune 
democratic ideas had tune to 
become established social services 
were developed particularly under 
the influence of the French and 
Amencan revolutions Western 
people had time to adapt them- 
selves to the new industrial way 
of life In Japan the process was 
rtuihcd throu^ ixi half a century 
under the leadership of men with 
medieval ideas 

Today the Japanese find them- 
tsSwci vtr&wJiSbA'i kVeUAsi'sed 4% 
10 means of production and com- 
munication yet living in the 
ideology of the Middle Ages 
The industrial feudal lords of 
Japan set up ihe Mikado as a 
divinity to be worshipped far 
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more thoroughly than ever Bntons 
worshipped Ihcir kings when the 
“divine nghi of kings” was a 
living issue m the West 
But consider a few facts to the 
human background m Japan The 
islands of Japan greatly resemble 
the British Isles, both as regards 
position and extent The mam 
island of Japan, Hondo, hes off 
the continental coast of Asia as 
Bntam li« off the coast of Europe 
Hondo IS comparable to Great 
Bntam in its size bemg nearly 
nine hundred mites from north to 
south, and nearly two hundred 
miles et its broadest As late as 
1872 the population of Japan was 
little over thirty rtulUons At the 
census of 1923 it was over sixty 
tnilbons It is now something like 
one hundred and five millions 
As in the Near ^t and Centra! 
Asia, Japan is a land of contrasts, 
of the very old side by side with the 
very new In the streets of the 
towns and the roads of the country- 
side 3 great proportion of the people 
wear inodera dress and use modem 
vehicles, but the one desire of 
many men after their day’s labour 
IS to put on the old national 
costume, the flowing robes of old 
Japan, and to reclme m the garden 
under the lanterns hatifiing from 
the trees In the streets factory 
girls m trousered overalls pass girU 
in the old fashioned kimono Be- 
side the high powered lomes and 
automobiles and electric trams run 
the rickshaws the ox-carts and a 
variety of hand barrows 
Some tmllions dwell in modem 
concrete villas and work m factories 
(some with roaring blast furnaces) 
or in st«l-and concrete office 
blocks , but millions more in 
suburbs and small towns and 
vUlagBS still inhabit the bamboo- 


and-paper dwellings of their ances- 
tors and enga ge in many traditional 
handicrafts 

The Japanese are imitative rather 
than creative They are natunUlv 
vigorous people The world had 
peacetune experience of their enter- 
prise in many spheres Up to the 
Second World War, the most 
remarkable feature of the worlds 
fishing industry was the position 
held by Japan, which, as regards 
the quantity of fish supplied, led 
all others Until British steam 
trawlers had girdled the globe to 
search of catch and had fished off 
the shores of Japan, the Japanese 
had never conceived the idea of 
steamboats to catch fish Tncy 
quickly realized their omission, and 
built fishing 0CCU after the British 
model, with the aid of Bntish 
engineers and seamen So quickly 
did their Reel grow that h soon 
outnumbered any other national 
Reet The result was that a fish 
retailer lo almost any other 
country could offer a customer, say. 
two tins of salmon of practically 
the same siae, but one at half the 
pnee of the other The cheaper 
was the Japanese 

No doubt other instances of 
Japanese competition will occur to 
the reader The cheapness of 
Japanese products was of course 
doe to the generally lower standard 
of living among the Japan«e com- 
pared with ’Western workmen 

The aboriginal Amu of Japan are 
now confined to the northern island 
of Hokkaido, and racially arc 
among the world s most interesting 
people Theircommurutiesarenow 
CTtaJ? and are rapidly dwindling 
Like the Ja panese, they are of small 
stature , and they are relics of a very 
ancient human stock who may once 
have populated most of northern 



210 


PEOPLES OF THl 
Assa (Proto-Nordic) Tlieir culture 
recalls in many ways that of the 
Slone Age They practise the most 
primitive kind of agriculture, the 
men arc still hunters, though the 
women have developed beyond the 
mere collecting stage and grow 
simple crops The religion is a 
form of animism, special veoeratioQ 
being given to the bear 

Such small obscure communities 
are not likely to trouble world 
markets, but they illustrate tbe 
ingrained varieties of mankind 
and in lesser degrees many com- 
munities are so diflcrentiaied from 
one another throughout the world 
They cause us to realize that the 
different wants of ditferLiw com 
munities nuke equatton of living 
standards at present an impossi 
briily aUhaugh the difficulties may 
be overcome At the present iimc n 
would seem that only by protection 
8Bd tariffs or by bold world 
controls of exports and exchanges 
can the varieties of standards of 
Iivirg be prevented from cornipting 
the world s economy 

Contrasts In Australia and New 
Zealand 

Contrast the conditions of white 
men m Australia wnth those of the 
blackfellows In wild places m the 
heart of Australia the aboriginals 
live as men everywhere lived before 
aviltzacion began They hunt the 
kangaroos and wallabies with 
boomerangs and spears They set 
simple traps for ihe emus They 
live largely on frogs rats, snakes, 
grubs, the hooey of the wild bees 
and the hooey-ants, on stems of 
plants and roots and seeds Their 
homes are rough shelters of sticks 
They do not know bow to cultivate 
the soil or store food or keep 
beasts for use. And the important 


: WORLD TODAY 
and worrying thing is that the 
white men do not seem able to 
rmpart the rudiments of European 
culture to these pnmitive men 

Yet white men have found how 
to tsing forth from the previously 
barren soil of Australia vast pas- 
tures and crops by tapping the 
hidden stores of water beneath the 
soil In Queensland many thou- 
sands of artesian wells have been 
bored to these undergrouncl seas. 
Because they have known how to 
use Nature s reservoirs, white men 
are now able to keep many tmllioas 
of cattle and sheep on the great 
plains of Australia and to turn 
millions of acres into wheat fields 
Only a few hundreds of miles from 
the rude shelters of the abongines 
rise the tremendous cities of Mel- 
bourne. Adelaide, Bnsbane and 
S>dney Whwe tbe blackfellows 
crossed narrow streams os falleo 
logs white men hate built Sydney 
Harbour Bridge 

Luckily, we do not have to deal 
la many places with so great a 
contrast as that between black and 
whitein Australia In New Zealand, 
for instance, when Europans first 
amved the Maoris were cannibals, 
had no writing had never culti- 
vated the soil nor muted for metals, 
and they had made only a few rough 
tools, but today Maoris moc with 
white people in a way that is im- 
possible for abongines of Australia. 
Not only do Maori children go to 
school with white children (and 
carry off many of the prizes), but 
the Maons are entitled to vote for 
Maon Members of Parliament 

loliabitants of Soath Atnerlea 

Wherever men have met m differ- 
ent states of culture some solution 
has to be sought for their economic 
differences if one race is not going 
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to exploit and oust the other’ In 
many of the republics of South 
Amenca the s^nginal Indians 
have practically vanished before the 
advanced civilization of the white 
man (see Fig 16) In the Argenime 
and m Uruguay the majority of 
inhabitants live their whole h\es 
without ever seeing a name Indian. 
A republic hkc Paraguay, where the 
znsjonty are lodiaru, is in a less 
advanced condition than those 
republics where the majority ate 
white Most of the citizens of 
Paraguay cannot even read and 
wmte Yet before the white men 
came to South America there 
fiounshed an ancient civilization, 
wholly Indian, at a hi^ level It 
would seem from thus that con 
Cfuered races someUmes suffer from 
discouragement that causes the 
decay of native culture without 
stimulating men to adopt the cul' 
ture of the conquenng race In this 
connexion, many tribes of Poly- 
nesians in the South Seas have 
diminished m cumbers to a remark- 
able degree since white men came, 
and some of them seem likely to 
die out The anoeot tradition has 
lost viiabiy in the face of a vigorous 
new alien culture, but the peoples 
are as yet xmable to benefit from 
European innovations 

Dangers of NatiooalUts 
We speak of European culture as 
if It was a thmg of which to be 
vastly proud, and so it is Vet 
Europeans seem to have inherited 
from the Ancient Greeks, who first 
brought culture to Europe, that 
jealous patnotism which destroyed 
Ancient Greece, and some people 
fear it may as certainly destroy the 
fine flower of European life Nar- 
row nationalism is a destructive 
bug, and so virulent is tt on 


European soil that there is no saying 
that It will not breed dangerously 
even in most -unlikely places 
There was an illustration of this 
in Spam before the Gvil War The 
Catalans, who live m the north-east 
comer of the peninsula, ate a 
distinct people with their own 
language At the begmmng of the 
mneteentb century the ancient lan- 
guage was spoken by illiterate 
peasants and a corruption of it by 
the rabble of the towns Then a 
scholar succeeded in making it a 
Irtcrary language, and a number of 
literary cothusiasts created a new 
demand, in the Catalan tongue, for 
a new life for C^taloma. The result 
was that m the autumn of 1934 
Catalonia declared herself an inde- 
pendent republic, a new ostion 
apart from Spam This republic 
was short !iv«J Tw enty ftrar hours 
of life it bad, before its ospitat, 
Barcelona, was shelled from the sea 
and compelled to surrender— 1 « 
President was imprisoned 

Ridstns XcoDomic Standards 
The local aflkir of Catalonia has 
a world-wide significance, in view 
of the demands of small nations and 
minonties for a say m the govern- 
ance of the world There is much 
to be said for small nations, as 
against big ones A small nation 
like Sweden, for example, is enabled 
to give to Its cttKcns soaai legisla- 
tion and conditions of life m 
advance of that averaged by any of 
the great powers Among the six 
nulhon Swedes there is not one 
who cannot read and write, while 
the purchasing power of the ordi- 
ruuy day labourer m Stockholm is 
equal to all but the richest m 
America, and there are no poor, 
no slums, m Sweden 
We need not despair of backward 
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peoples being raised to bgher 
standards and so solving the prob- 
lem of the eqxiation of wealth Let 
us remember that whole communi- 
ties have changed their way of hfe 
with extraordinary rapidity— -some- 
times throu^ the energy and vision 
of one man, as in the case of Turkey 
under Mustafa Kemal, sometimes 
through the 'rtgour and ideology of 
a regime, as m the case of the 
Illiterate downtrodden Russian 
peasants and the communities of 
Central Asia under the Soviets 

Origin of Races 

Since, as we have seen, there are 
no absolute racial barriers between 
the peoples of the worW there 
seems no good reason why their 
cultural and economic activities 
should not interact to raise and 
sustain the entire world community 
NVe have noted that the majonly of 
races end nationsarcmterdepen^nt 
and interrelated As to the latter, 
the present saenttfic conclusion is 
that the difficulties of accepuns the 
multiple ongin of races are so great 
that the best opinion lends to 
believe m the common origin of all 

The peoples of the world today 
exhibit close cultural resemblances 
in spite of outward seeming differ- 
ences Highly artificial fonns of 
language, such as tenses, cases, and 
grammatical gender, are found over- 
lapping far beyond the bounds of 
race, however race may be d^cd 

Comparative anatomists un- 
doubted^ exai^wraie the moiyiho- 
logical differences between the 
races, especially between the most 
supeificially different races, such as 
the black, white, and yellow-skinned 
groups, and they usually ignore 
entirely the cultural resemblances 
which are far too close and too 
Qumerous to be explained by airy 


generalizations about the "essential 
sunilanty of the human mind " 
But tf imnkjod originated in a 
common stock it is un fortunate that 
oo satisfactory explanation is forth 
coming of the process by which 
differcntiatioji into races look place 
Perhaps men are like grapes, which 
produce wines of different flavours 
oadifferentsods Itmaybediou&ht 
that the black peoples, inhabiting 
tropic and sub-tropic lands, have 
developed dark sbn pigment as 
protection against the Sun's rays, 
wbist the white peoples of temper- 
ate dunes have lighter pigmenta- 
tion because of the weaker power 
of the Sun m those regions This 
explanation, however, will not 
cover the ydlow-skmned peoples 
of equally temperate climes, nor 
show why they should differ from 
the RedskiQ nations of North 
America as to skin colour 
In short, we have a great deal 
more to find out about the action 
of climate and natural environment 
generally upon human morphology 
before we dare to come to any 
conclusion about the matter We 
can say truly enough that Man 
throughout the globe has become 
physically ac3apled to the Earth’s 
varied conditions, and many hun- 
dreds of physical characteristics 
can be explained on this score The 
wide, flat nose of the Negro enables 
himquickly to breathe upaquantity 
of hot tropic air, while the long thin 
nose of the Eskimo causes his inhal- 
ation to warm the frozen Arche sjt 
before it reaches his lungs 
Even so, the sum total of these 
adaptations do not add up to the 
complete catalogue of what we 
must sun be content to call racial 
characteristics All we can say 
IS that it 13 probable that all men 
ate derived from one stock. 
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Sct>pf of philosophy Exhics or inoraJ pLhsophy f^i'itieal pMosophr 
£sjhrvc3 Metaphjsics The Creek ifankers Modem philosophy 
ExuLnee of ihe senses faich e^ion okI belitf ReaM} crd hsotejedpo 
Empinosm Cause and efect \foral pidgmenis Ongvi of JEthes. 
fUason, on and emotion Hedomirt VtiSitanafism. Mo ires and eon- 
seqixrcts sense iheon Intiaiiorum RashdoTs ikoory of moosls 


P HOOsopm u a Greek v>c»d or 
raiher a combmat a of ii».d 
G reek «ords meaning lo^eoi 
wisdom.’' It has often been wwer 
pTtted as a search for knoikdge 
for us ow sake wibow refetcnce 
to ansthing except the precision and 
exactness of the knowledge gained 
In ^ w-idesi sense, therefore (he 
IS ooe with no bmiuuon to 
the scope of its in<^u(r(cs Eierv 
venitT and thinker who contnbutes 
to the sure of human ksowledee 
nay be called a phOosorber Nor 
IS this siffpnsmg when w« re-nember 
that the precise scope of an% cf the 
sciences (s rareU deftried whilst new 
sciences w jth dx>{m«{t». {Ur5& ant 
constamh arajig as new %jb;ects 
of imestissiion are pursued and 
human knowledge tecomes e»er 
wider 

Is, then, ph > cs or cbcmisirv a 
partofphdosoph In praaioeihc 
answer of course s m alih ath 
thinkers of the anoeni world who 
rank among the Erwiien phiJo- 
soph'rs of all mnes tead^ to 
confuse the issue much of their 
speculalit>n was on topics whidi wp 
cowcorMfderapirtofphj'sics Swne 
limitauon musi be mads to cat 
definition of phflosophy if vue ai« 
to asDid ibs piifafi of a subject 
matter so lague and diffuse that wg 
shall nor know at nbat point «« 


Stan So iw qualify our original 
definition bj sav-ics that the essence 
of phiiKopby B pure spcaUihon, 
(he cxerose of reason. imtrananeUed 
b> maienaJ expenment, not con- 
ocroed wui the objects of sense 
impressions, that is, the lhags w* 
see Of fed or bear 
PtaJosoph) is. iberefon^ the 
actiiah of the world of thou^t asd 
of thougbi alone. It ptoends tv 
pure reasomsg to make deduaion 
and resch conclusions about the 
nature of ideas and of things which 
tfaoucb we assume their existence, 
cannot be recegmaed bv the senses. 
The meaning of this de^tion 
MtU becojTK dearer if we firrt exam- 
ine what these ideas art because 
Cw b IS the subject matter of one of 
the main brancdies of philosophy, 
and these vnhke the parent saccce, 
do admit of exact dcfiniiion, and 
are defiauelj rnsincied in scope. 

Okies, or MokJ Riajsop&j 
First is ethics or moral philo- 
sophy We place It cm not because 
It was studied first or because n it 
necessarily the most important pan 
of philosophy, bta because « ts the 
natural starting poJit for the ordi- 
narymannndwonun lidealswith 
the natuie of conduct and as such 
Its subject nutter comes vcuhin the 
punaewofevtTyrnan SMiairnakes 
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an action n^t or wrong’ 'Wbai 
do we mean to say of an action 
when we say it ou^i to be done’ 
What precisely have we in mind 
when we say that we believe m 
freedom of the wiii, or the rights of 
the individual? Notice that all 
these questions imply the existence 
of "things" — freedom nghts 
morality, duty — which we certainly 
cannot see or hear or feel, but the 
/?3?/ ^ v’kicb ftai 

for one momen t doubt even thou^ 
ifwe were asked we probably could 
not even start to define It » the 
purpose of ethics, then to examine 
these ideas and seek to make our 
mental picture of them as clear as 
if w« could perceive them with ihe 
senses Plato and ArMtotle among 
the ancient Greek philosophers 
Kant, Mill, Betnham, T H Green 
and Hastings Rashdall among 
modem European ones, are names 
tvhic^ stand out as hanng contra 
buted in a major way to our know- 
ledge of the subject 

Political Ptulosopby 

Arising out of the investigation 
Into the nature of conduct ts 
another branch of philosophy 
generally known as pohticai philo- 
sophy, which studies the same ideas 
in relation to the community as 
ethics pursues in relation to the 
individual To some extent every 
one of us is a poJiiical philosopher 
whenever w« think in terms of 
democracy or ri^ts or theorue 
al?ou{ the uature of goweniOTenr 
How ought a state to be governed 
and on what principles? That is 
the ovemding problem of politKal 
philosophy Arising from it are 
consideration of the nature of 
pumshmefit, the relation betweejj 
the individual and the state and the 
theories underlying the practice of 
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democracy, monarchy, sociahsm 
and all the other types or forms 
into which different kinds of govern- 
ment arc divided 
Political philosophy, or politics 
as It is often referred to» has re- 
ceived a great impetus during the 
last hundred years, when the aver- 
age citircns of the civilized world 
have become conscious of their 
Tights and have refused to accept 
blindly the relation towards the 
estabhshed government which tra- 
dition decrees In other words 
men have begun to think for them- 
selves and have sought ways and 
means of ju stifying an active revolt 
agamsi custom and vested interests 
In this sense, philosophy has a very 
definite hnk with pniaice. and the 
evolution of a particular theory by 
some ealighten^ pbslcfsai^oc has 
often preceded acomplete change in 
the system of government Thus 
Rousseau (sec Fig 1 ) is the inspira- 
tion and justificr of the French 
Revolution, Karl Marx the prophet 
wid spiritual leader of the commu- 
lusi revolution In another sense 
Nazi Germany sprang from the 
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philosophy of Ni«ische, adapted 
and ratiooalurd by Adolf Hitler 
Similarly, an the ancient world of 
thought, the political writings of 
Plato and Anstotle did much to 
establish and clarify the relation 
between ctuzen and state in the 
Greek aty states and particularly 
m Athens 

In reccQi >ears political philo- 
sophy has been reinforced and to 
some extent displaced by econo- 
mics, a subject which u the theme 
of another section in thu book 
Mara faimsclT is pan economist and 
part philosopher The many Bniish 
wTiten who base influenced political 
thought and action from Adam 
Smith onwards have all tended to 
super-impose theu moral teachings 
on a foundation of economic 
theoty 

Although wx see philosophy thus 
linked closely with practice and 
actually detenTunin^ ccodua to a 
large and unportaot degree, that is 
not the purpose of philosophy 
Ethtes, for iiuunce does not cUtm 
to make men moral, there is oot 
the slightest evidence that the most 
enlighuned philosopher a any the 
more virtuous for being a philo- 
sophet Of course many ihinken 
on this subject have been attracted 
to It by a recognition of ibc para 
mount unponance of she moral 
part Manj , too, have used moral 
philosophy as foundaiion on 
which to build a superstruvture of 
sermons some of these thinkers 
such as Bishop Butler have been <k 
tremely enlightened philosophers 
as wey as divines But it raun be 
stressed that moral teaching u not 
the same thing as moral philosophy 
Ethics exists to analyse She nature 
of actions which are nght aitd 
dciernune what quality there is 
common to them all — the quidiry 


which constitutes their ripeness. 
It does oot purport to lay down 
rules of conduct or, what is still 
more important, give wwnWmd the 
will to do what is n^t, although it 
has often been argued that what 
ciuokuid needsisalcad to the recog- 
nition of “the good * — and m this 
sense ethics may well supply the lead. 

<£ttbebcs 

Jim as we are all someumes 
doubtful about the nature of duty 
(though we shall probibly express 
that fact by saying X wish I knew 
wbai I ought to do now ’) so we all 
arc occasionaJly puzzled by the 
nature of beauty And this concept 
— beauty — is the subject of another 
branch of philosophy called rrs- 
rAen« The purpose of aesthetics is 
to analyse the nature of beauty in 
juu the same way as cihics analyses 
that of duty Beauty is one of those 
things which w« all recoguze as 
real, but which we should find n 
quite impiossible to dehse Indeed 
the idea of it teems to vary from 
persoo to person What one judges 
to be beautiful another may well 
consider lo be ugly Moreover, 
standards of beauty vary enorm- 
ously from one generation to ao- 
other, from one nation to another 
What then is the exact nature of 
this quality which is revealed m 
sucbabewildenngdiversi^or ways? 
Is It a quality of the objects which 
we call beauufu], or does it reside 
rather in die eye of the beholder? 
This, of course, is another way of 
asking Is beauty objective or sub- 
jective'* iCsthetics resolves itseU 
largely into a consideration of this 
probl^ which, is ore to wbuch in. 
the nature of tiungs a final and 
positive answer has never been 
given— nor probably ever will 

That fact raises another interest' 
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Fig. i Daud Hima (17H 1776) 


ins s/dclishl on the nalure of pbilo* 
sophy in general Philosophical 
writers usually proceed from an 
analysis ofthereasonicg of previous 
philosophers to some new and 
original solution of the particular 
problem ih^ are considcnng This 
IS just as true of the great w orks of 
philosophy — of the monumental 
wiimgs of Hume (sec Fig 2) or 
Berkeley — as Jt is of the host of 
books of lesser importance whidi 
have been published on philo- 
sophical thought through the ages 
And ofeourse, anew point of view 

js a very good reason — perhaps the 
only good reason — for j»oducing 
yet another book on ethics or 
ssihetics or any other branch of 
philosophy But it must be remem 
bered that the true function of 
philosophy IS critical Each success- 
ive wnter commits ha view as it 
V, ere, tothe critical consideration of 
the world— and never yet has a new 
view been accepted tn its full impli- 
cations by later philosophers It 
seems as though any and every view 
admits of mticjsm There is not 
and cannot be absolute finality Of 


the great number of different 
systems of etfucs (for instance) 
vduch have been proposed some 
of which we shall consider bnefiy 
later in this article, none « abso- 
lutely foolproof m the sense that 
the student can be directed positively 
lo this theory or that to accept it as 
final 

This is one of the reasons why 
philosophy is such a vsluablestudy 
for mental training It makes the 
student think In the final instance, 
the conclusion which the student 
tentatively accepts i$ bis own con- 
clusion reached by the exercise of 
hts own mentality When our 
subject matter consists as it does 
of the objects of thought our con- 
clusions cannot be vended as in the 
case of the other sciences by the 
indisputable evidence of things 
experienced The only proof of a 
theory tn philosophy is that the 
mmd accepts it without doubt, or 
if It follows inescapably as a deduc- 
tion from a premise (or first 
principle) which cannot be doubted 

hletaphysScs 

We must now consider the nature 
of another very important branch 
of philosophy which we call meta 
phyttes Thu IS so important in the 
history of philosoplv that some 
thinkers have tended to regard U 
as ihe whole of the subject Certain 
tt IS that the moral systems of some 
of the world s greatest philosophers 
such thinkers as Aristotle and 
Immanuel Kant, depend for their 
validity on the nature of the mets 
physics propounded by them. 

Metaphysics may be defined brief 
Jy but not exactly as a consideration 
of the inner or hidden nature of the 
universe It arises from a doubt as 
lo the vaidily of the evidence 
tiered us by our senses concerning 
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the world about U3 Our senses 
show us & coostanlly changing 
world — and indeed oflen deceive 
us about Its exact nature We may 
"see ' something that ts not there 
or imagine that wc hear a sound 
which IS non^istent How then 
can we trust our senses to give us 
an accurate impression of the reality 
of which Wie form part’ Js there 
not some jeality which we can 
know by the mind instead of havioe 
to trust to the senses’ 

Metaphysics seeks (his reality 
which can be knovm by exercise of 
the mind. That part of it which »s 
concerned with the nature of reality 
IS called ontology that pan which 
IS concerned with the nature of our 
knowledge ts called epuietnology 
So ontology and epistemology are 
really two ways of looking at the 
same problem Allied with meta 
physics IS iheology which is an 
tnvcstieaiton imo the nature of 
God, and logic which is concerned 
with Che way m which the mind 
works 

It u obvious chat any search for 
the true nature of reality must 
impinge on pure physics And as 
we have already stated, many early 
philosophers did in fact come very 
near to being physicists Con 
versely in recent years physKists 
and machemaucians have turned 
philosophers— which u not sur 
prising since mathematics is a 
science of pure reason of inference 
and deduct ions very simitar to the 
essential processes of philosophy 
So the work of Dunne in (he theory 
of the nature of tmw and of 
tiTcfiWi -Hk \Yst tSicory cS Tt^at)Vlty 
have made contributions of first* 
rate imponance to the btidy of 
philosophical thought 
In the outline which follows we 
will consider a few of the pnnctpal 


aspects of metaphysics and ethics, 
and indicate some of the answers 
which the greatest of philosophers 
have given to the problems in- 
volved Our purpose is to show how 
the sam6 Kind of problems run 
through the whole history of philo- 
sophy and to indicate the gradual 
evolution of thought which has 
occurred through the centimes 

Necessity of Reading 

Here a wanting note must be 
sounded The best way — indeed 
the only sound way — to organize 
the background of philosophical 
thought IS to read the works of the 
great philosophers themselves The 
pnncipa) works of those who wrote 
in English are mostly available in 
several cheap editions, whilst the 
anoeni Creek philosophers and 
those of many other languages (m 
particular modem Cerrcua) have 
been iramlattd very adequately 
into English In (he course of the 
preseni summary wc shall name a 
few of the most signifkant or 
interesting wotks These must be 
treated as source books if philo- 
sophy IS to be studied m a serious 
way From them the student cun 
proceed into the by ways of philo- 
sophy and gradually develop judg- 
ments of bis own for the right 
attitude of the philosopher (and 
every one of us can become a 
philosopher in (hat sense) is not to 
accept blmdly what he sees printed 
or hears spoken but to bring the 
entical faculty to bear on any and 
every statement of opinion To 
this end, reading and still more 
reading is iftie orfiy ^orc Tni?fao6 ifi 
approach. 

One other point must be remem- 
bered Some linut must be placed 
upon the range of works which can 
be treated as source books Every 
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Civilized nation cf every age — 
almost without cxcept!on~^s pro- 
duced Its growth of philosophy 
Indian, Chinese, Persian— some 
inspired by religion, others not — 
a bewildering array of teaching 
from every conceivable point of 
view Partly because it is quite 
impossible for any one person, how- 
everwise and enlightened, to grasp 
the essential elements of so many 
and such diverse systems of thought, 
partly because many of the East 
cm philosophies are out of touch 
v^th modern European methods 
of thought, It ts usual to restnet 
the study of philosophy to a smgle 
connected family tree of writings 

The Greeh Thinkers 
For many reasons, the study of 
philosophy must include the work 
of the ancient Creek thinkers 
among whom Plato and Anstotle 
are supreme In particular, the 
Greeks evolved a scheme of philo- 
sophy which IS not far removed 
in approach and thought from a 
^tem applicable at the present 
lime Some of the conclusions of 
Anstotle have had to be discarded 
in the light of modern science, but 
surprisingly few The tradition of 
the ancient Greeks survived through 
the era of the Roman Empire 
though the Romans themselves 
prov^ comparatively and in ong 
mat Uiought Even the dark ages 
of medieval Europe did not dim 
the light of Greek thou^t, and 
when the Renaissance came to 
Europe, it was to the Greeks that 
the new race of scholars natumHy 
turned for inspiration The most 
modem Bntislu Amcncan and 
European thought is, of course, in 
the direct line of descent from the 
Renaissance scholars So, in prac- 
tice, philosophy as we know »t 


comprises thss single body of tradi- 
tion which includes in faa a very 
high proportion of the world’s 
total inheritance of knowledge 
We start, then, with the work of 
the Greek thinkers of the classical 
period, two thousand five hundred 
years ago Though Plato and 
Anstotle are pre-eminent among 
these, they did not appear suddenly 
bke meteors, m the sky, trailing 
their bnef cloud of gloiy and then 
burning themselves out into dim 
obscurity Rather they fpllo«ed m 
the tram of many lesser stars and 
were followed m turn by many 
satellites, a few of whi^ even 
succeeded la cnhaatiog the noble 
Greek tradition of thought Roth 
Plato and Aristotle too, owed, like 
most other philosophers, a very 
great debt to ihose who preceded 
them la the history of thought 

EvtryiWng Oanges 
U was Herachm who first 
rationalized a phenomenon of 
nature which may be said to be 
the starting point of philosophy’s 
seardi for a permanent unchanging 
reality to explam a world which is 
constamly changing and of which 
the constituent parts are so obvi- 
ously impermanent It was in fact 
Heraclitus who stressed the fact 
that you can never step twice into 
the same nver, in so far as ihe par- 
ticles of water which compose the 
river are never the same for two 
minutes m succession A later 
philosopher went further than this, 
saying you could not step once into 
a nver* He meant, of course, that 
in the very moment of stepping, 
the particles of water had changed 
their grouping so that the nver you 
actually stepped into was not the 
nver you had willed to step into 
Wc must examine this difiiculty 
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a little jnore closely la order to 
appreaate the background of 
Grtck ihtnight It is summed up 
m the Greek words pa»ft7/Ae/ emten 
ttvnei which tMy be translated 
Everything is in 3 state of flux 
Asd lius IS a statement with which 
the Sndmes of modem science are 
in complete agreement Whatever 
It IS that we are considering an 
mate or manunaie the same pro- 
cess of (dunge <»n be observed A 
chdd IS conceived bora gcosvs to 
matunty and dies AAer death ihc 
tissues of the body are changed into 
other forms — from dust to dust 
There is no single point of time at 
wbteh we can say that is the man 
or if we do as soon as we have said 
It another stage of development or 
decay has begun, and our search 
for Uie permaaent unchanging you 
has bees in vaia This is true of 
everything we apprehend with our 
seoses—of everting we see or 
feel ct hear in short of everyth ng 
which u maienat and has extern 
and solidity 

What then lies behind all ths'’ 
For the human fflmd cannot accept 
(he supposition that there is noth 
mg immanent <n the world no 
sheet anchor as it were to wbch 
the ship of human endeavour and 
experience can chng, and lo whch 
It cun have faith 

Rehg OB supplies an answer 
God IS the one penriauem and real 
thing the very essence of reaUty to 
a charging and unpermanem world 
And this indeed is an answer which 
medieval and later phtosopbm 
sought 10 demonstraie Bui for the 
Greek thinkers (or at any rate the 
early ones) it was not the answer 
for which they were looking Creek 
rehgioa was a feU©on of many 
gods who were ifl some ways sub- 
ject to the laws of the universe as 


we know it Their functionj were 
dearly defined and these did not 
tflclu^ being the source and ongia 
of the world What the Greek 
plulosophere nought was a. single 
element from which the material 
substances of our world develop 
and into which they are changed 
agaiQ when (hey decay 
Thales ooe of the ear! est of the 
classical teachers had suggested 
water as the single aU-embracing 
ctemetw Kcrachtus suggested fire 
It must be stressed (hat (his was no 
allegoric appeal Ip water and to 
fire The suggesdoos were in both 
cases miended literally And one 
can see that the solution to the 
problem offered by Heraclitus 
would commend itself to a people 
whose knowledge of physics was 
stnctly limited Heraclitus was 
called the weepiog philosopher 
because hit mteowot of the fact 
that everything s an a state of flux 
was regarded as extreme pessuntsm 
Yet there u one thing to be said m 
favour of his philosophy It started 
from a sound premise and did not 
reject a conclusion merely beesuse 
It was contrary to accepted opinion 

Sotnlef end Plato 
The atxt school of philosophical 
thought which we have to consider 
IS on a much more mature level. 
Socrates (see Fig. 3) Plato and 
AiistoUe together form a single link 
in the chain of our inhentancc of 
knowledge Socrates was a teacher 
IQ Athens in the fifih century b c. 
He was condemned to death on a 
charge of comipiing the youth of 
the aty But although he was a 
great teacher he probably never 
committed his thought to paper 
la stay case oone of his wnti^ 
if any existed have survived. 

Plato IS his able interpreter, for 




Tig 3. The death 0 / Sccratts (about 400 bc). Condemned to death by an 
Athenian court /or "corrupting the )oung" aiih his philosophical teachings, 
Socrates died by drinking a bowl of hewdo^. 


Plato puts into the mouth of 
Socrates the grcaief part of h» 
philosophy. It IS difhcult mdeed to 
know w^e Socrates ends and 
Plato begins Aristotle was a pupil 
of Plato and at first a keen admirer 
and follower, but in his htcr 
witmgs he differs from Plato 10 
many essential details 

Tli'^ry of Ideas 

Both Plato and Aristotle have 
been excellently translated into 
English, so that students without a 
knowledge of Greek need have no 
difficulty in reading these two great 
philosophers m the original Plato’s 
greatest work is The Republic, but 
some of the Dialogues give a better 
notion of the theory of ideas than 
does The Republic. 

In general principle. Plato ao* 
cepied the position of Heraclitus 


that everything is m a state of flux. 
But be differed from Heraclitus in 
the kind of solution he offered to 
thcproblem ’‘Whalwpennanent'^” 
To Plato it seemed that only the 
world of expenence was subject to 
the laws of change — only the thmgs 
which we apprehend by means of 
the senses In this, uiadcntally, he 
came very near to the conclusions 
of many modem philosophers, in- 
cluding Kant It seemed to him 
that in addition to this world of the 
senses, there must exist another 
world of things which could only 
be apprehended by the mmd— and 
Uiese objects of the intellect must 
be real and iiDCbanging m contrast 
With the changing and impermanent 
nature of the phenomenal world 
These “things" apprehended by 
the mmd Plato calls the "ideas” or 
forms— and his theory generally b 
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known as the theory of ideas 
Plato s ideas of course arc not 
similar to vvhai we mean m ordinary 
language by an idea The mam 
distinction is that when we speak of 
an idea we imply that it has no 
existence independent of our ih nk 
ingofit but for Plato the ideas arc 
real and objective ihe only things 
m feci which have true reality 
They are the forms of wh ch the 
objects whjcft we generally call real 
(ttot 3S ihe th ngs wfa ch we appre- 
hend with the senses) are cop es 
If we folio V Plato 1 1 iilc furiher 
the meaning of this becomcsclearer 
According to lus theory art is 
debased because ii m turn copies 
things which arc themselves copies 
of true reality~ihe ideas Th s 
makes the position dearer because 
It appears that a table for instance 
is related to the idea of table m the 
same way that adra img ofa table 
is related to the table from wheib 
the drawing is copi d So irwn 
and women are not truly real 
but are cop es of ideas wh ch we 
may cal! manhood and womaniujod 

Nature of Knowledge 
In considenng the nature of 
knowledge too Plato had ao 
equally provocative contribution 


to make The point at issue (and 
this «S a problem which has been 
the theme of \tTy many later 
Investigations into the nature of 
ksowtedge) IS whether what we 
know u derived entirely from cx- 
pericttce or whether some of it 
may nshtly be said to be gamed by 
intuition We shah have mwt to 
say about this iaier but for Plato 
the answer without a shadow of 
doubt was that a good deal of 
what we know u in that sense 
intuitive that is we do cot gam it 
by experience la this he is in 
agreement with many modem 
philosophers but his reason for 
reaching the conduston is unique, 
for K follows from his statement 
of the reincarnation of the sou! 
The body dies but the soul Jives oo 
and enters another body So what 
we know by intuition is really what 
we rememlxr from a previous in- 
carnation khowledge gamed when 
our sou! was in a different body 

Ansloilfr s Rnsonms 
Aristotle took up Plato s thought 
where Plato JeA it and went a good 
deal further iie accepted the 
Piatoruc position of aa impcmian' 
ent and therefore rot truly real 
world which is apprehended by the 
senses and of another true reality 
that can only be known by exercase 
of the mind But he rejected the 
Platoruc theory of ideas at least m 
so far as u laid down that the 
material thing was a copy of the 
idea or ideal form For Arisiotle 
the real world w'as a world of 
universats (not really so very 
d ffetent from the Plalonic ideas) 
and material things were only real 
m so far as they partook of the 
essen c of the universal 
Aristotle distinguished also be- 
tween different qualities of things 
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Suppose, for instance, we see 
someone whom we d^cnbe as a 
tall red headed man We are here 
combujujg, according to Aristotle, 
the ideas of size, colour and human- 
ity Only the last of the three is 
substantive or real, and the man is 
real in so far as he partakes of 
humanity But the size and the 
colour are variable m nature and 
are Qualities that have no reality 
apart from the man (or other 
material object) in winch they arc 
etpressed 

Another way of looking at the 
Aristotelian idea of a real umverse 
that can only be perceived by the 
mind IS to ddlne it as a distinction 
betne^ form and matter The 
form of a thmg (corresponding to 
Plato s idea) ts the essential reality 
of an object, the matter is a reahza 
tton of the form perceptible by the 
senses In Man the form u the 
toul, the matter a the body 
Matter according to Aristotle is 
composed of the four elements 
fire, water, earth and air But there 
IS another elenieol, not realized in 
the world we know, which be calls 
quintessence It is this element 
which gives reality to the higher 
spheres of the universe in which 
form and matter are united 

Aristotle's loSoence oa Medieval 
'Ihoughe 

The mam principles of Anstotle s 
philosophy are set out in the 
Metaphysics and the treatise gener 
pNynsJcnrcd tu ersasls 

tion He Amma To read these 
works, and especially the former, 
IS not only to gam an insight into 
Anstoile's thought, but into philo- 
sophical method in general, especi 
ally as the problems discussed are 
for the most part the selfsame 
problems which have been exercis- 
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mg the minds of the philosophers 
all through the centuries 

There is an element of mysticism 
m the works of Aristotle though 
lus philosophy is mainly rationahs 
tic (by which we mean appealing 
to soiwr reason rather than t o faith) 
'Throughout the rest of the classical 
penod and well into the Middle 
Ages, Aristotle %vas not forgotten 
but the mystical elements of hts 
thought were accepted to the exclu- 
sion of the more rational parts 
!i was certainly Aristotle who 
inspired the work of such great 
m^eval philosophers as TTiomas 
Aquinas and Duns Scolus )\ith 
the Renaissajice came greater inde- 
pendence of thought, as shown for 
instance by the works of Francis 
Bacon (see Fig 4) and by the 
Leviathan of Thomas Hobbes, 
which every senous student of 
philosophy should read. 

Modem Tboo^t 

Modem philosophy is generally 
said to ^gin with Descartes 
(died 1650) and it is certainly true 
that this great Frenchman started 
a tram of thought which has been 
earned on without a break to the 
present day. If we consider briefly 
the nature o f the problem as he saw 
It we shall have surveyed thecharac- 
tcnsiic difBcuUies of modem meta- 
physics The Discourse an Method, 
and the Meditations — two of Des- 
cartes’s most important works — are 
both available in English translation 

HSpcreasr tfw srartuig- puurc cf 
classical thought was a search for 
a permanent reahty m the nudst of 
a changing world modem thought 
has been stimulated rather by doubt 
as to the validity of the seme 
impressions \duch we receive Once 
the seed of doubt u sown, the 
harvest is surprisingly great. What, 
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then, IS the nature of this doubt** 
And what do v.e mean by seme 
imprcsstQtts? 

Before Boms further wn will try 
to discover an answer to these two 
quesitions. We often say I know 
that because 1 saw it, or Im 
quite certain because 1 heard hun 
say so In other words we often 
claim to know somethms because 
wc have seen it or heard it or for 
that matter apprehended it with 
any of the senses of which sifihi 
and beanos art two Wc art qujtt 
sure that sve know v.hat w sec or 
hear And that u the trouble— 
sometimes our setucs deceive us 

The classic example of sense 
impressions being misleading is 
that of the parched trai'clfef in the 
desert viho on breasting a tong 
slope looks down into the salkry 
there sees an oasts in which he 
can count the palm trees and see the 
refleaionofdwUing places tn iroted 
m the lake But as be presses on 
the mirage as we call R fades and 
all he finds there is sand and 
more sand The traveller is in the 
posiuoa of a mao who sees )et 
does not see Hiss ght has dcLciicd 
him And if n has deceived him 
this once how can he ever trust ji 
again ’ 

Another oft quoted oample is 
that of the man who suSers from 

head noises Again and again 
he hears bells ringing or whistles 
blowing or people talking but the 
sounds tarn out to be a product of 
his physical condition— -on abnor 
mal one admittedly but how shall 
one with certainty distinguish be 
twren the normal and the abnor 
mal? It IS just as easy to discredit 
the other senses as it is those of 
sight and hearing 

So we conclude, there is an tk 
mew of doubt involved m the 


reception of every sense impression. 
The ladividual cannot be absolutely 
sure that he knows what he secs or 
bears Bid the vast bulk of what 
%ve call knowledge is densrd ulu 
mately from these and similar 
sources. Themforc if we arc to be 
completely nstional we must doubt 
the truth or \-aUdity of everything 
that we think we know 

Descartes Philosophy 

Doubt IS the starting point of 
whai IS often calkd philosophical 
scepticism And it is the point from 
which Descartes coTUJcnced to 
build up his system of thought 
Granii-d that 1 must doubt every 
thing v\h(ch 1 thought 1 knew 
he said n elTect, u there nothing 
at alt to which 1 can cb&g with 
absolute certainty nothing of which 
1 can say posiUvely I knew’' la htJ 
view there is one thing which I 
really know and only one, namely 
the fact of my owe existence 1 am 
conscious of the opereuoa of my 
brain, which is unpliot in the very 
fact of my bung sble to doubt. 
Hiercfore 1 am quite certain that 1 
exist as a thinking bung. That is the 
meaning of the Intia words cogiru 
ergo sum which are quoted as the 
keynote of Descartes (see Fig 3) 
philosophy and of much of modeni 
thought 

With this Qcie certain and fixed 
fact Descartes went on to prov'c 
the real existence of a world rtcos 
nued by the mini} and not depend* 
lag for our Icnosvledgc of it on the 
vsbdity of our sense impressions 
Incidentally Descartes postulated 
as part of his system the existence 
of God. 

This latter fact is of great 
mcerest la the histoiy of philosophy 
because though many philosophen 
have sought to give a logical proof 
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of the nature, or of the very exis- 
tence of Go^ no proof has ytt 
b^Q propounded which has re- 
ceived gencrai acceptance The 
modem view is that proof of God’s 
existence is not possible, but at the 
same tune is not necessary In 
other words there are diifereni 
states of mind in reference to what 
we know, and we do know in one 
Sense some things of which there 
can be no logical dernonstration 

Faith sad Kaowledge 
It IS important to understand the 
distmction between faith and know- 
ledge. opinion and belief It is a 
matter of dispute, certainly, how 
trmch we know and how we know 
It, But of a certainty we do know 
some things to be true and we can 
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rra’Kc^ogica’i inferences from these 
known facts If the inferences are 
corr«t, the resulting statements are 
as true as the premises or starting 
points from which the inferences are 
drawn And we may be said to 
know the truth of these statements 
Faith IS of epute a different 
diaracter No special activity of 


the nund, no logical inference is 
mvolwd A xnan who has faith 
be said to “know” certain 
truths without requiring logical 
demonstration or proof. His state 
of mmd IS one of just as great a 
certainty as that of a man who 
knows a truth by any logical means 
Now the important thmg about 
faith IS that it cannot be denied or 
refuted— that is, provided it is 
genuine faith and not a menul 
aberration Man differs from 
ammals pnncipaUy by virtue of 
possessing reason and anyone who 
IS incapable of reasoning cannot be 
desenbed as a normal human being 
If, then, anyone has faith m a 
truth which can be demonstrated 
to be false and continues to main- 
tain faith after its falsity has been 
lopcally dcmoaslratcd, such a 
person is mentally subnormal If, 
on the other hand, anyone says ‘ I 
have fauh m the truth of such and 
such, even though its truth cannot 
be logically demonstrated," that u 
a perfectly normal attitude of mmd 
and m «s own way perfectly 
reasonable 

It follows, then, that faith can 
only apply to a certain number and 
kind of things m particular those 
ideas of which it is not possible 
either to demonstrate the truth or 
the falseness And, of course, the ' 
cxistoaee of God and the atlnbuies 
attached to the idea of God are 
pro-ermnently in this group Which 
ts why IJescartes’s attempted 
"pioOl” olvtie existence oIGod.'u’xe 
many other proofs put forward by 
other philosophers and divines, is 
not entirely satisfactory 

Oplnitm and Belief 

With the distinction between 
luiowlcdge and faith m mind wc 
can proceed with more assurance 
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to distujsuish between opinion and 
belief We may bold an opinion on 
the basis of very slight cvidOTce. 
The state of mind which lies behind 
opmioa IS that of the man who on 
the evidence available, reasonably 
assessed, inclines to « certain view 
So far as we hold en opinion we do 
not claim to “know”— the two 
states of mmd art mutually txdu- 
Nve As evidence accumulates to 
support 01^ opicucn and m the 
absence- of any evidence contrary 
to It, our opinion reasonably be 
comes stronger until ws may say 
that “we believe such and such to 
be true *’ So m a sense the three 
terms — opinion, behef and know 
ledge — reflect three states of mwtd 
in an ascending scale of certainty 
Great confustOD of thought arises 
if we fail to distinguish in our own 
nunds between these three — any 
impartial examuutioa of public 
spealung and writing shows how 
disastrously the three are confused 
by many who have least excuse for 
doing so It u so fatally easy to 
try to convujce an authence by 
claiming knowledge when only 
opituon or behef con reasonably be 
claimed It u equally easy aod 
equally fatal for an audience to 
accept an opinion as fact and then 
^ proceed to argue from the opinion 
to ttifereiKcs which can be drawn 
from It and which would only be 
valid if the opiiuoo on which they 
are based were really fact 
It remains then to consider the 
questions ‘What a knowledge’ 
What do we really know? Is there 
anything m all the world of which 
we can be quite certain as opposed 
to holding as ao opimon'*” We 
have already considered the answer 
which Descartes gave to this ques> 
tion But other philosophers have 
given vastly different answers, aod 
1 


It IS now necessary to consider one 
or two further difficulties which 
anse from these various theories 

Leckf's Empiddsm 
John 'Lock 6 , a philosopher, whose 
work was produced m the second 
half of the seveoieenih century, 
has been described as the founder 
of empWeism By tha fa mtafit 
that he was the first of the great 
philosophers to declare that our 
knowledge is derived entirely from 
experience — from what we sec and 
hear and feel and the inferences we 
draw from what we experience In 
tbe£rro>'Co/reerniffg/fKino/i Under- 
standing this doctrine is elaborated 
According to Locke we have no 
' innate ideas,” we are bom. as it 
were, with rtundi like blank sheet* 
of paper, on which experience 
inscrtbtt grsduaUy the pattern of 
things which wv knowledge. 

On the vexed question of the 
nature of reality, too, Locke con 
tnbuied a sew theory He distin' 
guished between pranary and see- 
ondaiy qualiUes. The former, he 
argues, are real and objective and 
include all the quahtie:. of objects 
which are capable of exact defini> 
lion, such as see and extension 
The secondary qualities, however, 
such as colour, are rather in the 
eye of the beholder and are not part 
of the real nature of the objects of 
which they are qualities They vary 
according to the light m which they 
are seen or the direction from which 
they are looked at. _ And indeed, 
every one of us can' bear out this 
distincttoa from our own expert- 
enoe, for does not a cloth, for 
instance, appear quite a different 
colour in the full dayli^t ftom 
whatudoesinartiflcialligbt? Who 
shall say which is its real colourl 
But the nature of reality and the 
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reUuoQ belwMQ tcality and our 
ideas 0‘ke the search for a pemu- 
cent and real world >□ the midst of 
the chaogiog world of the senses 
which we have already <iiscusse<9, 
are problems which run thxou^ 
the whole histoiy of metaphysics 
Locke started a tradihon which was 
progressively cnticired by George 
Berkeley and David Hume The 
Principles of Human Knor/ledge of 
the former and the Treatise on 
Human Nature of the latter are two 
very positive nulestones in the 
history of the subject 

Kaot, Hegel aod Schopenhauer 
The so-<aUed Gernian School of 
philosophy attacked the problem of 
reality from a different angle — 
namely, from an analysis of human 
reason Kant’s Critique of Pure 
Peason was the comer stone on 
which this new tradition of philo- 
sophy ivas founded, and in the 
work of Hegel and Schopenhauer 
(see Fig 6) nineteenth-century 
thought reached its most cocnirfete 
fulhiment and at the same tune a 
most complex character — so com- 


plex indeed, that there has been 
almost as much dispute among in- 
twpteters of these philosophers as 
to what preasely they intended to 
convey as there has been concerrung 
the truth of their conclusions 
This much at least can be said 
with certainty The ordmary man 
can live and die without questioning 
the nature of reality and without 
rcBecttng on the source and reli- 
ability of human knowledge But 
once the seed of doubt is sown — 
as surely it must be m a thinking 
mind — the problems involved loom 
larger and longer and, just for the 
very reason that knowledge is one 
of the things called mto question, 
cannot be resolved with a positive 
statement of fact which will satisfy 
ever>'onc Nor are the problcma 
such that they can be solved and 
the solutions verified m the light of 
cxpenence. The intellect and Man's 
capacity for reasoning are the oo^ 
keys wIbcK can be used to open the 
door* these are keys which every 
one of us has to greater or lesser 
degree-keys which only become 
effective by constant practice 

Cause and Effect 

There is one item of Jenowtedge 
which w everywhere known and 
appreciated without calling for 
proof— almost, one might say, a 
universally recognized law of the 
Universfr-^iamely, that “every 
event has a cause “ It is this law 
of cause and effect, as « ts geneially 
called, which seems to refute 
Lockes theory that ive have no 
innate ideas But, however we 
come to know it, whether as part of 
our inherited nature, or by cx- 
pcncnce, or by intuition, at least 
It is something of which the truth 
cannot be denied. 

It IS of very special mt ercst because 
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go illogical that wc frequently coa* 
done an action tn one wc Uke vihen 
we should condemn it out of hand 
m one wc do not like — which of 
course undernuncs our whole posi- 
tion as moral judges. 

To take a crude example if 
wc hear that Smith has assaulted 
Jones without obvious provocation, 
we should generally say that Smith 
ought not to have done it— and in 
saying so we make a moral judg- 
ment But if we knew and bked 
South we should probably “give 
him the benefit of the doubt “ and 
assume that there was some provo- 
cation wMch ‘ justified” the assault 
That might or mi^t not be true, but 
at any rais^ when once the provoca 
tion is admitted as a detemuomg 
factor tn making our judgment, it 
« no longer "assault” simply which 
we are judging, but a particular 
kind of assault, namely assault 
without pro'iOcaUQO Then u bc' 
comes a question of bow much and 
what kiod of provocation can justi 
fy assault And in solving that 
problem we shall get no help from 
appeal to a simple general rule of 
conduct 

Bncfiy, then, it appears that the 
grounds for making a moral judg 
ment arc not nearly as simple as 
they appear If they do appear 
simple It IS because we are oAen 
guilty of muddled thinking. And 
though we glibly accept general 
rules of conduct— "Thou shah not 
do this or that”— “WC are gei^rally 
prepared to make exceptions in 
particular circumstances (for in 
stance in the case of South ihc at- 
cumstances of possible provoca- 
tion) Once wc start coosidcnng 
the circumstances of the particular 
action, the general rule falls to the 
ground, bemuse no general rule 
can be so complex and complete as 


to take account of any and every 
arcumstance 

Are there, then, no general rules 
of conduct? The answer to this is; 
“None, except those m which there 
IS imphcii a further moral judg- 
ment ” Consider 'Thou shalt do 
no murder” — a general rule of 
conduct if ever there were one. 
Surely, It will be said, this docs not 
admit of exceptions Of course rt 
does not, but it does imply a 
further moral judgment, for it 
means “Thou shall not kill 
except tn circumstances in which 
It IS right to kill '• It IS just that we 
do not call killing by accident, or 
the execution of a traitor by the 
stale murder Before can say 
that murder has been done, we 
have got to judge not only that a 
killing has taken place (a simple 
enough judgment) but also that the 
killing was deliberate and not justi- 
fied by the circumstances (an extra- 
ordmanly difficult judgment) la 
other words, the general rule 
“Thou Shalt do no murder" ts no 
hdp to us because the word 
murder begs the question — as in- 
deed IS obvious when we bear m 
mind that ira civdued countries the 
whole panoply of justice, of judge 
and jury and hamsters, ts brought 
into operation to determine that 
seemingly very simple problem 
Has murder b«n done? 

Differing Codes of Conduct 
We have seen that metaphysics 
and the theory of knowledge arise 
from a form of philosophical 
scepticism What we have just 
been discussing is one basis for the 
airresponding scepticism which is 
the basis of moral philosophy On 
refiection we shall find ground for 
an e\xa greater scepticism, for it 
can be pom ted out in dffierent 
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changed and, m fact, m most 
countries do change tnatetially ffoni 
generation to gcocratjon But the 
whole conception of duty of nghl 
and of “the good * ts one of per* 
mancncs. One’s duty, n » felt, 
remains essentially the same, how. 
eser much the laws may change 
Moreover, laws seldom march far 
behind public opinion. So far as 
they are man-made and man 
enforced they must cany wth 
them some measure of popular 
support But in fact a system of 
laws which at best is & kind of 
gcnraul guide can never take the 
place of a personal moral code 
which IS essentially particular and 
mdividuah Finally it is in the 
nature of laws as of primitive 
taboos to prescribe mainly what 
most rot be done, and to lay down 
a s<^« of punishmect for irans^ 
sots Morality, by contrast, is a 
very potUtve thug and consists 
more of dotng nght actions than of 
refraining from doing wroog ones 

Defifung tbe Good 
So reflective Man —Matt the 
philosopher — seeks an internal 
standard. We will now consider a 
few of the many latemal standards 
proposed Aristotle in his work 
The Nuomachean Ethics put for 
ward a very complete system of 
moral philosophy— which we may 
take as representing the best of 
ancient thought on these matters 
“The good,’ said AretotJo is that 
at which all things aim And Man 
aimsathappmess Therefore happi- 
ness a the good of hfan Actions 
are n^t m so far as they tend 
towards promoting this haw>iDcss 
or well being wrong m so £tr as 
they do not The particular virtue 
of eveiy speews 15 to be perfect in 
the carrying out of the function to 


which by nature it is specially 
adapted This funaion m the case 
of Mao ts the reflective life, and 
therefore the complctciy good and 
vutuous man is the one who w 
happy m the pursuit of knowledge, 
who m a sense subdues feeling to 
reason It is tnterestmg to note that 
the Greeks had no special word for 
morally good," any more than we 
have Whether they were speaking 
of a good man or a good horse it 
was the same word and by "good 
they emphatically meant good for 
something, that is they did not 
tolerate the goodness of mere 
inactivity which some modem 
philosophers have been prompted 
to propose. There was no question 
of being good merely fay refraining 
from breaking moral laws Good- 
ness was to bejudged by activity of 
a purposeful ktnd. £fl this it ts 
possible that the Greeks m general 
and Aristotle tn particular had a 
good deal to teach the exponenu of 
tbe popular laUsetfiunt school of 
thought 

Aimotle set reason m opposition 
to feebng The relation between 
these two u one of the most import 
am problems of modem ethics It 
has often been argued that becattse 
u is the possession of reason which 
disimguishes Man from all other 
fonns of creation therefore reason 
ought to be developed to the exclu 
sion of feehng Beluad this theory, 
of course, is a judgment to the 
effect that Man is supenor to the 
animaU, and reason w the factoi 
which makes this supenonty real 
Nor is this only a matter of theory 
Much religious teaching has beer 
directed to the subjugation of the 
passions, and, as we have seen 
Axistoile tended to discount feolinj 
as of any particular value 

The argumem is false if carnec 
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to itJ logical extreme We have all 
met people Vrlio seem to direct their 
lives by reason atone who are never 
swayed by emotion but wc do not 
judge them particularly good on that 
account We may admire the con 
tinencc of the celibate but if all 
men were celibate there would be 
no next eeneraiion even to reflect 
on virtue The history of med eval 
monaslicism shows that retreat 
from the world of emotion in search 
of the reflects e life and devout 
self denial often defeat their own 
ends In any ease the virtue of the 
inactive 13 not really worthy of so 
much moral praise as that of men 
and women who arc exposed to the 
normal temptations of daily life 

of Eewlian 

What then is the truth under 
lying the very common tendency 
to regard reason and feeling as 
mutually contradictory^ It is 
simply this feeling is a property of 
all (or most) living creatures and 
the fulfilment of bodily pleasures is 
one which Man des res m common 
withaiumals It is in fact lasimct 
ive m Man and so far as one form 
of self indulgence is essential to the 
survival of the race it must be 
judged valuable unless racial sui 
cide is judged to be a good a m 
(which IS clearly a ndiculoos sug 
gest on) It is true that reason is 
the peculiar property of Man and 
that by the use of reason Man w 
able to regulate his instincts and 
pass judgment on his emotions 
But that does not mean that Man 
ought to subdue his instincts and 
emotions — m general his life of 
feeling — or ought to awn at a state 
of affkirs in which he is no longer 
capable of feeling orofappreoat 
mg sensual pleasures After ^ 
historically feeling precedes reason 


There is no evidence to show that 
what develops later m the history 
of evolution is necessarily superior 
to what already exists It is surely 
togwal to suppose that m Man there 
ought to be a perfect synthesis of 
reason and feeling, a state m which 
each take3 its proper part — m which 
Man judges bs emotions and feel 
togs and regulates his actions in the 
light of reason Ihus he will not 
act blindly as feeling dictates but 
will take due account of his feelings 
10 judging his proposed actions 
I^baps the more austere view 
would not have received very much 
support if It had not been for the 
recognition of the moral struggle 
as an integral part of moral man 
The moral struggle is someltang 
of which every thuskiog man and 
woman must be aware in lus make 
up It occurs when we are cocsaoia 
of desiring some particular end 
usually pleasure but art also con 
setous that we ought to do some> 
thing difTerent An example will 
make this clearer On a warm and 
sunny day we may be conscious of 
a strong desire to leave our work 
and sun ourselves m the warmth of 
the open air Bat we may at the 
same time rccogniw that we ought 
to continue with our work— what 
ever we feel about it We are then 
conscious of a moral struggle as 
these two conflicting impulses are 
resolved In so far as we arc 
moral and reasonable we shall 
of course judge that we ought not 
in these circumstances to do what 
we desire but that does not imply 
that we ought never to do what we 
desire whatever the circumstances 
Tbere is much evidence of this 
coRfusion of thought m modern 
ethical writings We have con 
sirred bnefly the attitude of the 
mcKt enlightened of the anaent 
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world as evidenced by the tbeoncs 
of Anstotle. la modem Umes, 
perhaps as a revolt against the 
ascetic traditions of the Middle 
Ages, the accent has tended to be 
on the value of happiness, 

Bentham’s Hedoidsm 

The philosopher Jeremy Beotham 
{see Rg 7) first propounded 
the theory of “the greatest happi- 
ness of the greatest number” — a 
pruiciple wluch has probably had 
.snore mfluetscc on political and 
moral thought than any other 
creed 

According to this principle an 
aaion is n^t if it brings about the 
greatest quaauty of pleasure poss- 
ible. wrong if It does not, a man's 
duty IS to be measured by his 
capacity to ensure the greatest 
possible amount of pleasure, irres- 
pective of considerations about the 
persons for whom this pleasure is 
produced 

The theory that duty consists of 
the bringing about of teppmess for 
the greatest number is known as 
hidcnum, from the Greek word for 
pleasure It is open to several viul 
objections Firei and most impor- 
tant, it leaves out of account entirely 
that class of duties which ore 
generally known as “particular’ 
obligations — such as ibe duty of 
paying a debt, and the duty which 
a parent owes to the children. 
Secondly, it leaves the idea of justice 
with no significance Pleasure it 
says in effect, roust be distributed 
with only quantity m mifld and 
with no regard to justice But to 
admit this would falsify the whole 
fabric of civiloatioa which i4 based, 
so far as Its laws and customs are 
cODcemed, on the theory that merit 
shall have its reward, irrespective of 
whether this rew^ could be 
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distributed unjustly with greater 
pleasure to someone or other To 
take an example at random, if 
hedonism is adzmtted, a trustee who 
holds moneys m trust for the heirs 
of a deceased nun would be doing 
bis duty if he faded to gave the 
moneys to the nghlful heirs, 
providing he believed that giving 
the money to someone eUe would 
p\e more pleasure on the whole 
He would, m fact, be perfectly 
justified 10 appropriating it for 
himself* Ko hedonistic calculus, 
boweser involved, can mate this 
posmoQ accord with the idea of 
duty And tt must be remembered 
that It is the function of moral 
philosophy only to explain moral 
action, not to dictate it 

PsjcfaolcEical Hedonism 
In view of the failure of hedonism 
to give a raiionai explanation of 
“duty" and “ihe goc^”— perhaps 
because of this failure-^nother 
theory which has often been con- 
fused with « IS sometimes argued. 
This theory, called psychological 
hedonism by some philosophers, 
su^esu that whether we vosh it 
or not, all cur aaions do m fact 
tend towards our own pleasure 
are, as it were, designed for our own 
satisfaction It states that we are 
not capable of acting m any 
other way, when we appear to be 
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unselfish we are really acting m 
that way ut <vder w secure the 
pleasures of a good conscience 
Tfus a another theory wfitctt 
strikes at the roots of ovtltzatiOR. 
and tsdecd denies to Man the 
capaaty to be moral , for if we can 
OfiSy act la Uie way which we think 
Will be most pleasurable or bene 
Sctal to ourselves it is meaningless 
(o say that we ought to have acted 
tti some other way Now a iheoiy 
which rests on a dt^matic assertitm 
as to human psychology can only 
be refuted by evidence showing 
that tu analysis is incorrect And 
this evidence u pronded by the 
reality of the moral struggle to 
which we have already referred 
la this ahspter 

* So far as we are conscious as wc 
all are, of freedorn to choose 
between two actions, the one 
representing what we believe to be 
our duty, the other what wc desire 
to do at the moment, by that very 
coOSCiOUSiMss of a choice we dis 
prove the theory For if the theory 
were true we should have no choice 
Moreover KiSDOtcooceivableibai 
the idea of duty i; a universal 
delusion Ev«i i! it were, « iwtdd 
stUI remain for ethics to analyse the 
ratvre of this delusion' For 
assuredly when we speak of an 
action being n^t or wrong we do 
mean something by the phrase 

Miirs lltilitananisin 
Against the background of hedo- 
nistic thought the most unportant 
theory of /ohn Stuart Mill tsee 
Fig 8) is more intelligible Mill 
called It uliliiarianism, and though 
It u doubtful if he would recognize 
as his own creation some inter- 
pretations which have been pot oa 
the word, u is certain that u has 
gamed and still holds a vast oumbef 
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of adherents Recegnizing that 
reflcaion rejected simple pleasures 
as the only raiioaa! object of man- 
kind, Mill suggested that it was not 
pleasure atone that ought to 
secure bui cemia kiadf Qfpiesuare. 
in pamcular good pleasiuw To 
put this m more precise language, 
what Mill suggest^ amounted to a 
qualitative rather than a quanti- 
tative judgment of pleasure And 
because of much confused wntmg 
on the subject this distinction 
between good and bad pleasures is 
one that commends itself to many 
people But it cannot really be 
supported Pleasure is a stale of 
consCToasntss h »s something we 
f«l, m the Some way as we feel 
heat, or cold We can fteJ pleasure 
and »U opposite, pam We arc 
aware of them as states ofcoosetous- 
ness We caa feel more pleasure or 
fess pleasure but we cannot fed 
better pleasure or worse pleasure. 
What we can do, and do, is to ftef 
pleasure and judge that the objects 
Of activjiies from which it is derived 
are good or Iwd, or we may judge 
that we ought, or ought not, to 
enjoy a partitiuiar pleasure 
The distinction is an absolutely 
vital one, for it undermines the 
foundation on which Mill s theory 
u built It amounts to this — that 
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Mill says that duly consisu 
in bnnging about a maximvun of 
good pleasure, what he really means 
B that we ought to bnng about 
pleasure, but not without referenee 
to the circumstances, or the con- 
sequences, or the objects, from 
which It IS derived. So pleasure 
ceases to be the only rational object 
of acuon 

This argument disposes of ulili 
tananssm as such but u leaves a 
basis which Hastings RashdaH 
dcvclopedinthe Theory of Coodand 
E\U, one of the most complete 
systems of moral philosophy ever 
written in the English language 
And It also leaves us with a residue 
oftruih, which may be expressed by 
sayjng that it a veo' doubtful 
whether any action can be conceived 
of u nght unless it bnngs some 
pleasure o/ratisfaction to someone, 
even though that pleasure may not 
be the greatest which could have 
be«5 product in thecireumstaaoes 
which detemuned the action 

Before we proceed to analyse the 
rmportaat work of Hastings Rash- 
dall there are two theon« of quite a 
different kind which deserve bnef 
coftsideratton All that we have 
said so far presupposes that it is the 
consequences of an action, cither 
real or imagmed, (hat constitute its 
tightness or wrongness For in- 
stance, if wc say that we ought to 
produce happiness, we are definitely 
. looking to som^ing that wifi 
foUow the action as a direct resah 
of it But It IS sometimes argued 
that Man is fallible and cannot 
possibly foresee what wiU be the 
consequences of any action, Id 
alone base his action of duty on an 
exact calculation of those con 
sequences So some philosophers 
have held that the resufis of an 
action have no connexion with tts 
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nghtness Kant, for instance, held 
that the only thing m the world 
which can be called absolutely good 
IS the goodwill — the will to do what 
IS nght and reasonable as such 
Kant m other parts of his ethical 
unting contradicted himself by 
deducing from an examination of 
pure reason certain general rules of 
conduct — such as “Never treat 
mankind as a means only, but 
always as an end” — which eertamiy 
look to the consequences of 
actions, and as we have seen, there 
IS no logical support for any ready- 
made genera! rules of conduct. 
But the thought (hat the nghtness ol 
an action depends on the goodness 
of the motive which inspired it is not 
so easily refuted. Certainly, it is 
not reasonable to blame a man for 
acting m ignorance— not at least 
when It u judged that he could not 
have avoided his ignorance We do 
not attribute blarne to a man who 
with the best mteotions tn the world, 
as someiunes happens, sets m tram 
a course of events with catastrophic 
results Rather we say "He acted 
for the best ” and speak more m 
sorrow at undeserved suffering than 
tn anger at uanghceousness 
From Kant we may dedure one 
or two important disunctjons 
Quite obviously the question of 
goodwill is important, and a man's 
will to do good or 111 « an essential 
part of his mond character But 
equally obviously it is impossible to 
secure a entenoo of nghtaess or 
duty without considering the con- 
sequences of artjons The difficulty 
»5 resolved when we say that ra 
judging the moral worth of a person 
the intention or will a the pnoapal, 
and the chief logical basis of our 
judgment, but when judging an 
action wo caiinot avoid taking the 
consequences mio account. In 
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other words it is all a matter of And, it is argued further, the pos- 
preasion — or recoga®ng precast^ session of tha additional sense « 
whatisbeingjudgedandofjoifeme what distinguishes Man from the 
uaccordingly Butitisofabsolutdy' ammaL Those men m whom the 
vital importance that this distinction sense is highly developed are moral 
should be made and coostamly those in whom it is relatively 
borne in mind when moral pratse tindcveloFed tend to be immoral 
or blame is being bestowed Sum Moreover, it » said, many known 
larly we must distinguish between facts support the ih^ry including 
what IS thought right and what ts the very important one that two 
nghl We cannot blame a man for different people frequently regard 
doing what he sincerely believes to the same action as tight and 
be nghl however mistaken we may wrong respectively It is rust the 
judge his belief to be But in society same thing as when two people 
It may be necessary for the greatest of different physical make-up find 
good of the greatest rtumber to ibeinsclvcs m the same circum- 
restrain the individual from doing stances and yet one feels hot and 
what he judges to be his duty if his theolherfeelscold- 
judgment u contrary to the accepted This is a very discerning theory, 
view of the nght and the good in for it does at first glance explain 
general it may be said that an a good many of the accepted facia 
action u nsht>-that it ought to be of bfe, and n is certainty the fint 
done — tf tt leads to certain results duty of a nroral theory to explato 
which are judged to be good but the facts &ut in refuting it we 
by contrast an mdividuat must be must stress the point that it reduces 
judged to be moral and his actions the moral judgment lo a mere 
must be judged to be moral acuons feeling Now we need not deny the 
ifheactsioaccordancewithwbatbe value of frehogs as such It may 
believes to be his duty irrespective even be true that the only things wo 
of the consequences really know are our own feelings 

But there is a sharp distinction 
Mora) Srnsf Theory between a feebng and a judgment. 

We must regard two other and the nghtness of an action is 
theories besides that of Kant emphaucallyiheolyectofjudgment 
(see Fig 9) which neglect the con- Moreover there i$ bo physical or 
sequeBces of an a«f<m ro consider medical support for an organ of 
ing ns nghtness or wrongness One moral feeling as such nothing to 
has been called the moral stnse correspond for instance with the 
theory ft presupposes lhai we pos backa oflhetoogueinthecaseof 
sess a moral sense which may be taste or the olfactory nerves in the 
compared exactly with our other case of smell 
senses those of smell taste etc Therefore, tfie moral sense theory 

Just as we can distinguish with the fails and must be discarded but 
sense oFsmelT between p&asant and like most of tfie tfieones we fiave 
unpleasant odours or with the considered it contains an impottant 
sense of taste between sweet and element of truth That is that many, 
bitter 50 It is suggested we can perhaps all of us are influenced by 
distinguish with the moral sense our feelings m making a moral 
between right and wrong actions judgment We are revolted perhaps 
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at the sight of suffering and hasten 
to judge that rt is wrong. As in the 
case of most other kinds of judg 
nicnt we tend to make our moral 
judgments conform to our feelings 
But so long as tvs distinguish 
between the two and make a genuine 
judgment, (here a nothing dlogtcai 
uj that aor does the fact Jessea 
the reality or the objective nature 
of the moral judgment 

JatiatiotSiSBi 

The second theory which dis 
regards the consequences of actions 
IS the theory often known as 
intuliionum. It suggests that we 
recognize nght and wrong sole^ 
by intuitioa— and that the resuluns 
judgment is just as vahd as the 
many judgnwnts m other fields 
which are said to be made by 
intuition for mstaooe that tte 
shortest distance betH-een an} (no 
points IS a straight Ime joining 
them As we have seen when 
considertng Lockes refutation of 
the existence of innate ideas there 
is some evidOTOe that knowtedge 
may be in part derived from 
“immediate recognition of the 
truth without reference to ex 
penence But it may well be asked 
What possible evidence ts there 
that moral judgments which if any 
seem to depend partly on expenence 
come into this category"’ And the 
answer of course is none A^in 
if the moral jud^neot is objective 
and yet depends on intuilioru it 
follows that each and every moral 
judgment is necessrinly true — or 
else It has no objective value at all 
Now if moral judgments as such 
were true there would be no room 
for discrepancies as between the 
judgments of one man and another 
Propositions such as the one we 
mealioned above that the shortest 



Fig 9 Immanuel Kant (1724 IS04} 


distance between two points is a 
straight line joining them may or 
nay not be recognued by intuition 
-~they are fit least self-evideat and 
do not admit of a difference of 
opinion. No one m his right mind 
would argue seriously that the 
hottest distance was anything but 
a straight lute But this is far from 
being Ibe case wuh moral judg 
meats when one man can and 
frequently docs argue vehememly 
against the judgment of another 
Thu pajiicular theory » aobced 
only for the sake of completeness, 
and because it helps to demonstrate 
how difficult jt IS to distinguish 
between the three elements of an 
action~the motire the act and the 
consequence^nd bow impossible 
u B to judge an action right or 
VrTong Without takmg into coo 
sideraiion more than one of these 
elements At what point does an 
action end and Jts consequences 
begm? What of the smaU who 
shoots a catapult at a bud, misses 
the bird but tuts a person who has 
jost come round the comer and 
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whom the small boy had rot $«o — 
so that this person dies of shock? 
How dislioguuh betweea the act of 
shootiBg the catapult and the coo* 
sequen<xs? One cannot say simply 
that the penon s death was a 
cooseqaeoce for it was deafly the 
consequence of many other facts 
in addition, such as the badness of 
the small boy s aim, the accident 
of the person coming round the 
comer at that moment and the fact 
that be bad a weak heart so that he 
died of shock instead of being 
merely bruised And all these 
factors were the consequence of 
many other actions of wbch we 
cannot know The mata truth is 
that whilst sve cannot foresee all 
the consequences d rect and m 
duect, of an act on it is quite 
impossible to dissociate the act on 
from them The three elements of 
an action intention act and con 
sequence are integral pans and 
must be coos dered together in any 
assessment of an setton One thmg 
which follows from this conclusion 
is that no moral iudgmetit u abso' 
iutely certain b^use it may be 
said if we had been able to follow 
out all Its indirect consequences we 
might have judged differently 
There is nothing here that need 
disturb us font ism the very nature 
of judgment luelf to admit the 
possibihly of a different inter 
pretatioa We do not or ought not 
to claim absolute finahty for any 
judgment we make — only that it 
corresponds with the truth so far 
as we know it and as far as we are 
able to assess the material facts 

RasbdaU ■ Theory of hJorab 
These reSectioos bring us natur- 
ally to the theory of mwals set 
forth by Hastings Rashdall whose 
Theory oj Good and Erd is one of 


die most complete and enlishtened 
accounts of moral philosophy whidi 
have been wntten in modem limes 
Rashdall accepts some at least of 
the position of those philosophers 
who look to a basis of intuition for 
ihemoraljudgmcnt Healiowslhat 
moral judgment involves a judg 
meat of value — and that this value 
may be judged without referentx (o 
the consequences or practical nature 
of the good. Among the “goods 
which are thus judged valuable 
Ra<(hd3U places happiness Cm ^ 
folio ving (he ut htanans) the good- 
will (in tins following Kant) and a 
number of the recognized virtues 
which may be summed up m the 
word character These together 
withkxiowledg6,cultu« ustcUectittl 
and esthetic activity are all 
elements of the goal which is a state 
of universal well being ZotuitioR 
IS our guide not only in recogauing 
these ciemcDis of the good but also 
m estimating their relauve velue 
That IS as much as this theory of 
morah permits to intuitico 

Ideal UUhtariaiusai 
In many respects Hastings Rash 
dall closely follows the utilitarian 
standpomt to holding that acts must 
be jud ged nght or wrong awordmg 
to their practical part m produems 
the state of well being(or happiness 
or good) which is the rational aim of 
all action It u in fact a k nd of 
“ideal uiiUtanaoism combining 
many of the truths derived from 
the iheones we have been exaimn 
mg When morality pleasure and 
other things are pronounced good, 
they must not be thought of as 
lymg side fay side without affect ng 
or mod fying one another they are 
all parts elements or aspects of an 
ideally good life which it is the duty 
of each to promote for all 



CHAPTER 7 




MAIN CURRENTS IN WORLD 
HISTORY 


Pattern 0f world hbtory Before the doMnof history Stone a^es Discovery 
of metal Genesis of ciuUzauon Mesopotamia Egypt Mediterranean Mies 
Creek emlizathn Homan civtUefitum ChrUs s teaching Evolution of feudal 
Christendom Towards the ruing sun Confuetua and Buddha Mohammed 
The Crusades Transitionfrom the Old World to the Hew The Eencassance 
Evolution of modern Europe Nopoleome warp Beyond the seas The 
British Commonwealth The last phase First World War Russian 
Re\olution Second World War Tfte United Nations Planning the future 


T o present a coherent, m- 
teJligtWe and worthwhile 
pictQie of "wofM history m a 
sm^e chapter when volumes do 
not exhaust the life sioiy of a stnele 
mdividua] is possible only tf one 
Bccepts two assumphoos First the 
primmve urges which prompt the 
greater part of human behaviour 
have changed but little through the 
ages and in some respects not at att 
Hunger and thirst, need for pro- 
tection and for a mate, fear 
jealousy hatred, courage sym 
palhy love are not peculiar to any 
stage of human evolution but ate 
more deep-rooted than humanity 
Itself Equally otuvcrsal and per 
manenl is Man’s dependence on the 
land and on work, ihou^ not 
necessarily his own hforeower 
further than the ^e of history can 
reach there were they who carved 
the red deer and the bull upon the 
smooth faced rocks , there were 
loo the relatively strong and the 
weak the efficient and the in 
efficient, as there were men, women 
and their dependent offspring 
The second assumption is that 
the history of human development 


ts not a haphazard capricious story 
ofunrelatedincidents butarational 
account of carnally related events 
However complex may be the story, 
It ts one of a consistent development 
along lines which stand out as 
clearly as those which give formal 
IKiitem and coherence to a picture 
or to a symphony There is there- 
fore Beither interest nor value m 
any study of history which fails to 
reduce to some orderly unity the 
vast complexity of human actions, 
or which forgets that tt is the study 
of humanity It becomes of value, 
for example if it reminds us that, 
while men are sufficiently alike 
to make tfaeir general behaviour 
intelligible, they are sufficiently 
different ujdividuaily, to make 
necessary the orgaoizattoo of jus 
twx and desirable the practice of 
mercy 

In the pattern which human 
destiny has been so long weaving, 
a niunber of threads stand out 
clear to the most unobservant eye 
Tl« source of all human wealth a 
the land, and m turning to it for 
the materials for the satisfaction 
of all his needs and desires Man 
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had Rrst to be satisScd wih tbe 
bttle world of tus tromediate 
co\iTonnteQt As be has )ea]7>ed 
iQ tno\-c farther and faster than his 
own less would carry hun be Im 
extended the area of land whxdi 
ministers to him, and therefore the 
vanety of ins wtaiih, fai senleineni» 
nugrauoo, conquest, trade, ex* 
plmtabon and other rneans, untlL 
tn the usetjua] race some peoples 
draw their wealth from the whole 
Earth 

Moreo'v, the land yrdds its 
wealth on!) m return for labour — 
someone s labour As >i is obviously 
desuable that one should hast 
sufficient kisure to do more with 
Ide than the necessary work of 
keeping oneself ahtie, and as Ous 
necessary work has increased m 
pTopomoa w the uvereasiag eonv 
plexity of soaet) so there has beeo 
throughout history a consistent 
deleptioo and speciaJaatioo of 
necessary bbour The nomadic 
painarch kept m stem subjecuon 
his wises and fanuJies for Uwix 
bbour gate him the luxury of 
leisure. The peoples of the anoew 
ostlizatioas solved the problem by 
slavery the feudal pgasonts under 
a bnd holding ansiocmcy had but 
Lttle distance to smk into a sute 
of serfdom, from which m Russia 
they were not freed until IS61 
Negro slaves provided the bbour 
for the cotton and sugar pbntauons. 
and irafBc in tJus human produce 
brought profits to the European 
merchants who bought and sold 
the Negroes. Thecommcraalization 
of society based on a capital 
economy has produced a workrog 
class dependent on its capaciiy lo 
find wage-paying work, and the 
paradox that unemployment «s 
somcthins to be cured 

If there were nothing to add to 


Uus grim record of the age-old 
stnig^e for power, wealth, and 
sunibr cuterial ends the story 
would hardly be worth the telling. 
But a}wa)*s it ts posnble to discern, 
den in the darkest ages, a sinigshng 
idealism, a conception of respon* 
sibOity, of moral goodsiess. Some- 
times It ts but a ffickenns spark; 
sotneumesao more thanasmo^der- 
uig ember, to be fanned again mto 
life, as with the teaching of Buddha, 
Barmg into fullness with the tea^ 
mg of Qinst, and kept ahve by ah 
the unnoticed acts of unselfishness 
or though the troth u less obvious, 
by Man s persistent love of beauty 
and the arts. Let the poetry and 
music in life be destroyed, let the 
tmy spark of moral goodness be 
bughed out of court, let such 
doctnoes as that of \kalpole, that 
“every man bat ha price,** gam 
cuneocy, as they ihruien to do 
today, then loen suiL lower than tbs 
bniies, and know no god but Fear, 

Beforv the Davs of Histwy 
Even a rruUion years are but a 
small fracuoD of time m the story 
of the evolution of the Earth or 
evTO ID that of the evolution of life 
on the Earth, yet half ibu tune u 
enough to cover practicallv all that 
IS known of the evolution of Man 
frOTo the more or less human 
creatures who. even m so remote an 
age. were sharing with the beasts 
the hard task of living During the 
last s« hundred thousand j-ears or 
so. for four long and vaiytns 
periods, the North Polar ics cap 
has extended far to the south, 
turrung great areas of land tmo 
barren wastes. After reaching a 
penod of maximum cold the Earth's 
dimate would gradually warm 
again, dunging unnotKcably over 
thousands of years. The area of 



ICE AHD STONE AGES 


241 



SCKAKA »OMK MSEOa * HAMOON 

JFTg.l. Toots and Vicapons oj tfu EortyPaiaolifMe Ageand (below) later 
Palceofiihic Age, TOwfe of eaher bone or swne 


permaneat ice would shnck tin* penod of slow transition into the 
perceptibly towards tbe north, in present conditions, from about 
our hemisphere; accumulated 50,000 to 1 0,000 n a While there 
masses of melting snow and ice is evidence that there were true men 
Wrould flood the valleys and plains, as far north as the Thames Valley 
leaving lakes m the mountain even in ihe second interglacial 
hollows and swelling the nvers, penod, about two or three hundred 
which would deposit sand, sill, thousand years ago, there is also 
and other debris m fertile layers evidence that a much more sub- 
many feet deep Gradually an human and ape-like type vras living 
Interglacial Age would develop; in northern Europe as relatively 
vegetation would appear where recently as s«ty thousand years ago 
before had been deserts of loc. What is certain, however, is that 
forests and grass-land would replace men stiU relied on crude stone 
awildemessof steppe, and, farther weapons and tools of bone even 
to the south, hot and deserts would Cfteenortwentythousandyearsago 
appear where before there had been 

vegetation Arctic nrnmals drifted The Slone Ages 

northwards, to be followed by other Imagination and the still scanty 
animals and by Man but growmg evidence unearthed 

It IS neither necessary nor, m the from the deposits of wntunes tell 
space of this chapter, possible to us something of the lives and even 
attempt to unravel the conflicting of the appearance of these men of 
story of human life before the last die Later Palaeobthic or Old Stone 
of these four Ice Ages, the glacial Age {palajos “old,” hthos 

period which lasted, d'wemcludc a means “stone”), of these cave- 
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dwellers who were both hunters and 
hunted, and who shared life with 
the mammoth, the woolly rhino 
ceros, the wild boar and the bison 
voth the bear, and other creaiurcs 
some more some less formidaWt 
Hie human cave*home like the den 
of the wild animals would be 
Lttered with the remains of many 
meats and the bones of animals 
slain scattered about would be 
implements and weapons of fimt 
bone needles scrapers axes and 
drying skins (see Fig 1) Where 
conditions were not too severe 
there was some leisure as js shown 
by she astonishing drawings and 
paintings left on ivory bone and 
cave-wall Thai theta were fires ts 
known and because ofthedtlBculty 
of lighting them ic is probable that 
such fires useful for protection and 
for the scorching or grtllmg of meat 
(for there vvere no cooking utensils) 
were seldom allowed to go oui 
There must have b«n anificiat 
light, probably lamps of hollowed 
stone, for pictures were drawn and 
painted in the dark interiors of the 
caves Primitive no doubt they 
were these hunters of wild beasts 
and gatherers of the wild fruits, 
but they had courage and re^urce 
Yet they never learned to domesti 
cate any ammals or to cuhivate 
£rain or to use timber for dwellings 
or even for the shafts of iheir (lint 
axes They had no buildings no 
pottery and knew nothing of the 
use of metals 

While in nonhem Europe this 
Palsolithic stage of human dcvclop- 
meiA persiswd, men farther lo the 
south where life was easier had 
reached the Neolithic or New Stime 
stage, m which very revolultonary 
contributions were nwde to human 
progress Moving northwards m 
the woke of the retreating ice, the 


Neolithic Men svere spreading into 
Europe about 12 000 b c , reaching 
Britain about 5,000 B C The same 
stage had been reached m the fertile 
valleys of Mesopotamia and Egypt 
probably as long ago as 18,000 or 
even 20 000 a c ft was during this 
period of Neolithic development in 
Europe that forests were slowly 
replacing the wilderness of steppe, 
that giant oxen hons, deer, goats, 
sheep and other animals which had 
kept to the warmer south, were 
replacing the Arctic animals, and 
that nonhem Europe was opening 
to human occupation While men 
in Europe and Asia were, m general, 
moving northwards, the general 
movement m America seems to 
have been southwards as men were 
pushed across the land which then 
spanned the Bering Strait 
The most revolutionary contri- 
bution which Neolithic men made 
10 human progress was the in- 
sertion of farmiag for they learned 
both to domesticate animals and 
to cultivate crops Both processes 
are essentially similar for, instead 
of searching out the wild animal or 
fruit men brought both into their 
protection fostered their nourish- 
ment and periodic reproduction, 
and thereby secured their own food 
supply The change however 
gradual front a life dependent on 
huoring to one which included 
farming, however primitive, implied 
a social and economic revolution m 
men’s lives, fpr it necessitated some 
form of settled and communal life, 
from this necessity there developed 
the village comrirunny 
Raids on the cattle and sheep and 
crops which constituted property 
andueaUb must have been common 
—they survive in modem warfare — 
and NeoLthic Man seems to have 
Lved in constant fear of betng 
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Fig. 2. Villose cj NeoUthc lake dwelhnss, 6uil( over the Hater at a 
protection agatnJt surprise attacks fiy' robbers 


robbed of his possessions It is for Glastonbury tn Somereetshire, and 
this reason, probsbiy, that he seems which survss-ed m Ireland unU! the 
to have ptefcrrcd to live, when tt sixteenth century and ewst today 
was possible, on the open moor* m some Pacific Islands, was the 
lands, even though this mcMit poor coinmuniiy of lake dwellings (sec 
pasturage and scarcity of water Fjg 2) 

The development of prunitive 
Neobthlc Vtoge life farming demanded also organized 

The typical homo of Neolithic and systetnattc labour, both for the 
Mah was simple, often consisting women and the men Ammals had 
ofascoopcd-outtioUowsurroundcd to lx fed and protected, crops had 
.tvith the excavated sod. and covered to be planted, tendedand harvested 
by a roof of bracken<overed An increase m rnatcnal wealth such 
branches supported by a central as a implied la the availability of 
pole The typical village, where milk and, when the process of 
such, coudiussos were possibk making them. was. disfiaaveiei, cC 
would consist of a number of such butter and cheese, was the reward 
crude dweUings, surrounded by a of so much odditionaJ and regidar 
palisade or ditch, behind which the work. Fences had to be kept m 
cattle and sheep would be with repatf, dotJung had to be made, 
drawn m the event of a raid, water had to be earned and stored. 
Another form of NeoJiihie village, and a constant look-out had to be 
of which remains have been found mamtamed against attack. It is 
IB Switzerland, Scotland, and weUtorecaUihatasyctsuchpeopIe 
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Lnewnolhjttg of metals and had to 
rely on their weapons and tools of 
pobshed flmt bone horn and the 
like (see Fig. 3) 

Even at this stage however the 
crafts of spinning and weaving were 
known and practised The spinning 
was done by rocarw of spinning 
whorls which were simply weights 
of stone bone or baked clay The 
art of pottery had been discovered 
and many fragments of earthen 
ware vessels survive For lamps 
(hey used shallow vessels of stone 
died wish Oil or fai 

Social DifTerentutioa 

A group of factors which make 
(be Neolsthic staee ot human 
progress one of outstanding import 
ance in human history •Acre those 
involved m the specialLaacioR. con 
troi and organizatioR of human 
behaviour necessitated by ihe deve 
iopmeat of a settled communal 
hfo Human differences lo tniel 
ligence cunning strength tmagin 
ation and so on in any conunuotty 
where them is a mulcipt cation of 
labours and where there are 
possessions must lead lo social and 
economic dtiferentiation In many 
parts of Europe including Britain 
Neolithic Man mined his flints 
The blocks were then taken to 
skilled flint smiths who seem (o 
have followed a highly specialty 
craft The extent to which the 
products of the flint industry were 
bartered for food or other neoes 
sities or how they were distnbuted 
can only be conjeatued, but it o 
certain that there can be no 
specialization of any kind without 
some system of exchange and with 
out os a consequence sooie 
differeaiiation of wealth 

A more important specialist was 
the pnesu From the human sacn 


ficc which frequently accompanied 
the pnmimc sowing to the modem 
harvest festival there has been an 
almost Universal tendency lo recog 
luze both in the fruition of crops 
and in their occasional destruction 
through storm or drought a 
creative and a desmichve agency 
of omnipotent capacity, and to seek 
Its aid or appease its wrath by some 
religious ceremony An interesting 
and imaginative speculation as to 
the origin and development of this 
association is to be found in Sir 
J G Frazer s Golden Bough 
Certain « is that m this stage of 
human progress the pnests, as the 
repfescRcadves and mstnintents of 
whatever gods had been conceived 
gamed vast power and authonty 
In those regions vihere communal 
Ufe was necessarily more highly 
concentrated as m the oairtw 
valleys of the Nile the Tigris and 
the Euphrates the priests tended to 
become the centres of authonty to 
the several communities Where 
communal life was more dilTused, 
as in Bniaio the pnesls still ah* 
powerful tended to become ao 
cxiemaJ and separate organization, 
while the control of iniflvidual 
communities passed into the hands 
of anyone strong enough to seize 
It and to retain it 
Thus in these prehistonc days, 
were laid the foundations of 
organized and disapltned com- 
munal life vwih Its specialized 
crafts and craftsmen ils increased 
control of natural resources to an 
increasmsly vaned human use its 
OKreated orderliness and progress- 
ing form of government through 
pnestoroiherauthonty itsdevelop- 
mg social difierentiation and the 
consciousness of a communal re- 
sponsibility which the common 
dependence oo crops and animals 




n»aD AXE CiUNOtNC STO(^ 

Fig. 3 Tmplemenis made by Neoitthe Man Sole the elaborate tfiaptng 
of ike pierced axe made from pohskedfiint 


aod a common fear of stuck muii 
have developed One of the most 
ioterestuig qualities of Neohtbic 
Man u his changed attitude to 
art, for which he, like hu Palso- 
lilhic predecessor, found tune m 
spite ofhis greater labours Where- 
as the art of the Old Stone Men 
was pzctonal and representational 
that of the New-Stone Men was 
essentially decorative Simple gco- 
tneincal patterns, slUl to be seen 
on relics of his pottery, pleased 
faun, and the fine finish of some of 
fais flint products shows his dehgbt 
in good craftsmanship Theartisaa 
was evolving into the artist 

Discotery of hJetals 
Tfac long Stone Ages which had 
persisted for hundreds of thousands 
of years came to an end with the 
discovery of metals As men in the 
warmer regions of the eastern 


Meditemaean were entering on the 
agncultural stags while the Old- 
Stone Men of Europe still hunted in 
order to bvc, so the use of bronze 
was known m Mesopotamia at 
least 6 000 & c , while knowledge of 
It was spreadmg slowly through 
Europe from about 4 <XX) to 2^00 
B c in Australasia the Stone Age 
lasted until about a hundred and 
fifty years ago 

The discovery of metals was 
revolutionary not only in that it 
provided far more efficient tools and 
weapons Shan those of stone (see 
Fig 4) The relative ranty of metal 
and the additional value it gained 
through skilled craftsmanship, to- 
gether with its peculiar attractive- 
ness, gave to It a value beyond 
anything previously known to Ntan 
Moreover, us relative rarity and 
value implied, m its possession, a 
$UU greater and more obvious social 
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distinctioj) than had before eauted 
Lands where there were su;^lies of 
the copper and tin of which bronze 
13 an alloy had to be found and the 
need led t oexploration and to trade 
to settlements conquest and the 
general extension of Man s world 

We have already observed that 
human progress was most rapid in 
the most favoured lands particu 
larly those of Egypt and Mesopo- 
tamia that knowledge and progress 
spread thence slowiy throu^out 
Europe while the peoples of more 
remote lands remained almost at 
the Palxohthic level until m 
modern times Europeans have 
reached them There were of 
course other favoured centres of 
dcvcloptricnt but lo the space of a 
single chapter it is convenient to 
leave them until the moment when 
thetf discovery by European peoples 
brought them into the world arena 

The Sumenans 

There are many reasons tvhy the 
earLesi and most rapid human 
progress and pan cularly the 
growth of village settlements mto 
cities should have occurred to 
Mesopotamia and Egypt (see Fig 6) 
The periodic fluctuations of world 
chmatc which during the period of 
human evolut on had four times 
nude vast areas of the northern 
continents uninhabitable and made 
the task of living difficult in still 
greater regions had added to the 
human v-alue of the valleys of the 
Tigris she Euphrates and the 
Nile Not only were these vaJl^ 
continuously fertile danng the 
interglacial periods the neighbour 
mg lands bourne increasingly and 
desert Thus life m the valleys was 
continuous and coni^ntrated but 
n was liable to frequent mUtisKsn 
by peoples from nearby and fcs» 


favoured lands While defence was, 
therefore always necessary it was 
made difficult by the fact that the 
settlements particularly m Egyp 
were inevitably spread in a long, 
thin line along the valley The more 
favourably situated village com- 
munities therefore were bound to 
develop into the larger fortified 
strongholds which became walled 
cities In such cities alt (he factors 
we have observed as being character 
istic of settled communal life wrro 
accentuated Moreover the nature 
of their ongin made them jealously 
independent so that each tended to 
develop as a city state an organ 
izcd unity controlled from within. 
The soaal opportunit es and oblt- 
gations characteruuc of city life ate 
the parents of avilxzatioa 
From about 8000 to 6000 sc. 
the peoples of the land between the 
lower valleys of the Tigris and 
Euphrates the people koowo as 
Sumenans were passing from the 
vdbje to the city stage Villages of 
reed huts m that tnorsby land were 
changiagtocollectionsofmud brick 
dwellinss round a sacred shnne 
where a temple of sun baked clay 
would add to the dignity and 
authoniy of the ruling priest Thus 
grew the aty of Nippur one of the 
earliest of them round the temple 
of En W god of the storm demons 
Other Sumcnan emes grew at 
Erech and at Ur Ur of the 
Chaldees where Nanna the moon 
^d was worshipped In the streets 
would be seen asses and cattle and 
here and there men would be 
bartenng their goods Food there 
would be in plenty in ths fertile 
land where the date palm and the 
6g tree grew They had too gold, 
siivct, and bfonre and woven 
cloths though not of silk 
Thus the aties grew and with 
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Rg. 4 Bronze Age tools and •t^eopons The metal was smelted in furnaces 
wkich were verystmilar in appearance to the Amencan-indtan beehive ovens 


their growth society became more 
complex, Ruthonty more ngid, the 
nch and the poor more widely 
separated. Mote and more powerful 
rukrs and ofBcers, religious, ovU 
and rmUtaiy, more and more 
specialized crallsmeo, masoos, 
metalworkers, weavers, potters, and 
the like, with musicians and other 
artists, all added to the number of 
the city's specuUsts and all these 
bad to be and clothed As each 

oty had evolved from a self* 
supporting agncultural community, 
and as each city remained essentially 
an economically and polrticaUy 
independent unit, the inevitable 
solution of Its labour problem was 
slavery Conquered foes provided 
ao obvious source of labour, but 
the degradation of a peasantry into 
a state of servitude always been 

an easy teodenty 
History, m so far as it depends on 
the ViTitten record, bc^ with the 
ehcduUca cf a tmften by 

the peoples of these anaent cities 
Passing from the stage of direct 
pictorial representation to Uiat of 
symbols, fintly of things and then 
of sounds, an inielh^ble written 
record slowly evolved. When a 
stage IS reached m which the 


Qtnbols are not directly intelligible 
to the unimusted, they have to 
become fixed and learned The 
Sumenans made their marks with a 
shaip-pointcd wooden instnuncat 
on soft elay, which was afterwards 
baked hard, to form an unusually 
ponanent record The wedge- 
shaped marks form what is known 
as cuneiform wntmg {cuneus means 
“a wedge”), an example of which u 
seen at the foot of the Assynan 
bavrehef showum Fig 7 With the 
development of wntmg, tradition 
passed into law, authonty could be 
earned farther afield, contracts 
could be recorded, and the know- 
ledge gained in one generation 
could be conserved for the next. 

Egypbao OrOizatiim 
While these developments were 
taking placem i^ower Mesopotamia 
ao sdmost parallel avdization was 
evolving m the Nile Valley. The 
eartiea of cSe Egyptian erfres was 
Memphis, on the Nde's west bank, 
fourteen nulcs south of modem 
Oiuo With two cx«ptions, one 
tmportant and one le^ significant, 
all that has been said of the 
developing civilization of the Sumer- 
ians can be said of that of the 
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Fig 5 Egyptian hieroglyphic writing, the symbols of nfttch were developed 
from pKture writing Xtoi* painted on papyrus^ and (below) caned 


under th® rule of the Hyksos or 
Shepherd Kings; but, whereas 
Babylonia remaiaed Semitic, Egypt 
drove out the uavaders 
Other aty-states had already 
begun to spread a similar civil- 
tzatton ‘ into the regions round 
about” In the sheltered islands 
of the .^gean one such civiti 2 atJon, 
With Its centre ui the great paUce- 
«{y of Cnossos m Crete, was as oW 
as that of Egypt, while on the con 
liguOus mainlands of die Balltans 
and Asia Minor other cities, such 
as Mycente and Troy, fiounsbed 
A Semjijc jwople, the PhcEniaans, 
had developed from desert traders 
into sea traders, and many of the 
trading depots they established on 
the Mediterranean coast were 
developing into wealthy cities 
Such were Tyre, Sidon, Acre, and 
Beirut, m S^ia. and, destined to be 
the greatest of them, Carthage on 
the Afncan coast Another Senutic 
civilization, that of the Hebrews, 
was developing in Judah round the 
City of Jerusalem, while farthw to 


the east, yet another, that of the 
Asians, had its sucleus at the 
aty of Nineveh on the eastern bank 
of the upper Tigris (see Fig 6) 

Ihe Power of Egypt 
It was unlikely that these con- 
tiguous civilizations should have 
continued to develop peacefully, 
and the period approximately from 
I 600 to 600 a c is one of war and 
conquest though it is also one of 
great material development After 
the expulsion of the Hyksos, Egypt 
began a career of conquest, using 
for the first time horses and horse- 
chanots Tethmosis HI, pharaoh 
from i 501 to 1,447, earned his con- 
quests through Syria into Babylonia, 
and used his captive slaves, plunder 
and tribute to add to the splendour 
of Egypt There is no space to tell 
of the deeds of Amenophis II, who 
sacrificed seven captive kings to the 
god Ammon, of the might of 
Amenophis III. whose empire 
spread ftom Libya to the Euphrates , 
of the reforms of Amenhotep iV, 
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of the great lempk of Kamak, Great palaces and tfsnpks, rragni* 
completed by Rameses It, iQ whose 6oent scuJplurev pioure records of 
reign, it is said, Moses led the victories and imperial tyranny (see 
Israelites from capunty, or of the Rg 7). and a luxury, 

general splendour of Egjpt when diataacnzed the period of Assynan 
It was at the height of «s power greatness as st did that of Egypt, 
But the long story wm fast coming 
Assjnan Conquests to an end. A different and a harder 

Already the Assynans were be- people were already hammenng at 
cormngarormidablemtliiary power the frontiers of the: Semitic empire, 
and in the thirteenth ceotiuy ft.c helped by th® internal rottenness of 
were temporary masiers of Baby a structure dependent OO fear and 
Ionia. A second Assynan Ensure force for its maintenance. In 
was founded m the eighth century 606 a c a people from the north, 
a c by Tiglaib Pileser HI, and for aided by the Babylotuaos, attacked 
the fi^t tune outlying con<;ucrcd Assyria and left of the proud aty 
proMoccs were organized under a of Nineveh only a crumbled ttuo. 
central authoniy which wrung 

tribute, goods and soldiers from The Aryan^pealSflg Peoples 
them. Assur ban> pal earned Assy Beyond the physical tamer of 
nao conquests eveu into Egypt, and mountain, marshland, and tntemal 
was King of all the Peoples from seas which fairly effectively tsoUted 
the Sea of the Rising Sun to the Sea the Semiuc and allied nviitzapcms. 
of the Setting Sun ” from the there wandered about Europe and 
Persian Culf to the Medtterraoeao south-west Asia a people who, by 



Fig. 6. The cra^e of cinlizatkm Map sAoowg the tmny etiy-stalti (hat 
Zrew up lit the r ion of Mesapouswa ai<d (he Eastern M^iUrraiKOJi, 
The Phamcievt tra rs also founded o large aty farther west, at Carihagt 
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cun^i/o/m characurs af the foot 


Ro means raaally pure differed 
from the Semitic and Mediterrao 
can peoples Moreover they spoke 
languages which had a sufficient 
number of common words and 
roots to suggest an onginal common 
language They are therefore 
known as Aryan speaking peoples 
or more conveniently if less 
accurately Aryans Fair and blue- 
eyed, these Nordic peoples com 
bined temporary settlement and 
pnmitive ox ploughing with a 
semi nomadic life moving from 
one forest clearing or open grass- 
land to another when they had 
exhausted it or tired of it or were 
driven from it They knew the use 
of bronze and were possibly the 
first people to drscover the smeluns 
of iron It IS in the lives of these 
peoples that is to be found much 
that was to cfaatactenze European 
development for cetitunes to come 
In their essentially rural and 
open air life it was the dueftam 
rather than the priest who became 
the leader of men They knew no 
form of wnung, but developed m 
song and saga their legends and the 
story of their exploits. It was they 
who known as Gaels or Gadcl 
Celts carrying wrapons of bronze- 


conquered and settled in Neolithic 
Bntain Later the Brythomc Celts 
probably with iron weapons con 
quered Bnt am m their turn Other 
Aryans penetrated mto Spam and 
Italy othew mto the Balkans 
others agam into India The 
Balkan mvnden were the GteeVs. 
By about 1000 bc. they had 
destroyed the /Egean civilization 
and settled on its rums (see Fig 8} 
Suiular Ajyan spcakmg peoples 
were already ihreatenmg Assyria 
and Babylon It was they the 
Medes and the Persians who with 
Seimuc albes destroyed Nineveh 

The Persias Empire 
Babylon was rewarded for her 
contribution to the overthrow of 
Assyria by the revivmg of her 
empire w^ch under Nebuchad 
nezzar reached its greatest splend 
our and stretched from Egypt to 
the Persian Gulf To the north lay 
the empire of the Medes, spread to 
the frontier of India The two 
empires the Semitic and the Aryan 
existed peacefully enough until 
538 8 c. when Cyrus the Persian, 
ruler of the northern empire 
entered Babylon as the Bible tells 
and united the two empires Under 
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Darius the Mede this vast Aryan 
cmpEre, the neatest the woitd ted 
yet knawTx, included Egypt, Asa 
Mifior, Syna, and all the land 
eastwards to India Roads were 
buih, one from Susa the capita! to 
Sardis 1,600 mks !o02 Along 
them horses, soldiers, tmdm. 
messensers, and others helped to 
bnng a sense of unity into the 
empire 

There were great dt^enences 
between the new Aryan type of 
empire or even of settlement and 
that of the ancient oviiizanom 
The old ones had grown slowly 
and mevi tably out of the cooditions 
which gave them birth The new 
ones were imposed on ihe nuns of 
the old. ' The Aryans entered on 
thetr inheritance with an ingrained 
sMtseoffreedomand independence, 
th^ had no awe of priesthood, and 
ibe mysiicism of ntnaS meaDt 
nothing to them They wen oat 
deadened by long subordmatioa to 
tyrannous rule or softened by 
iuxuiy Wuh then coming, a 
breath of fresh air blew through the 
stuffy palaces and mystic temples 

The Citeli Cirtluabon 

U was amongst the Greeks that 
this freedom this independence of 
thought and rational simplicity 
found through the mfiueoce of 
the physical factors of eiwwooment 
the most perfect expression, and 
whence ii was lo have the greatest 
effect on subsei^uent human 
development 

Probably from about 3,000 b c 
there had been a slow inffltration 
of Greek tnbes mto the Balkatw 
By 1,300 a c the whole pemnsula 
was^Creek speaking The great 
epics, the Jliad and the Odyssey, 
which had probably existed as oral 
legends long before they were 


wnlien in the ei^th or seventh 
century B c. (whether b> Homer of 
cot ts of Utile consequence) tell of 
the heroic days of conque^ whea 
the Myeenaan Empu’e was being 
overrna by heroes, of the faff of 
Troy, and of the adventures of 
Odysseus They tell of the early 
lives of the conquerors, still semi- 
borbanc, living, as did the English 
later when they conquered Roman 
Britain, in open villages outside the 
nuns of the towns they had des- 
troyed They tell, too, of the 
chKftams who had led Ihem mto 
battle and who. afferwards, ruled 
(be settled tnbes as kings Already 
(here was a Council of Elders, or 
perhaps of favoured retainers, bm 
(he whale body of firemen could 
be summoned by the king either to 
fight or “to bear and acclaitn*' his 
decrees There u a familiar quality 
about this tnplt orgaiusm of 
king, noble council, and geoeral 
assembly 

Greece is a land of mouatatns and 
valleys, a land into which the sea 
makes long inroads, a land there* 
fore 10 which settlements tended to 
be relatively isolated During the 
penod of the inbal monarchies the 
various settkments began lo aysUl- 
lizc into small city-states, of which 
only one, Athens, ever had a 
population of over fifty thousand, 
and each of which tended to develop 
in Its own characteristic way 
Dunng the centunes of Gr«k 
development no monarch ever 
umted into a single cnwty the 
sefurate aty communities What 
«ns« of unity existed was derived 
from common traditions kept ahvc 
ai Uitir poetry, or from Ihea 
^mcral partiapation in the Olympic 
Games 

With the development of city 
Ide, as at Spana, Athens, Connth, 




Fig. 8. Maps of the world as it was known to the Greeks in about 450 B c 

Thebes, Samos, Miletus, or Argos, form of political machinery was 
tribal kingship ended, to be followed ewlwd , sea trading developed, and 
by a period of aristocratic rule colonies were planted, to grow into 
during which, in each city, some Greek cities on Mediterranean 
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coasts Southern Italy became 
known as Magna Graccia; other 
colonies were settled in Sicily, 
m Asia Minor, and one Greek 
city was founded as far west as 
Marseilf« tn South France. 

Constitullons of Sparta and Atdea 
The individual nature of the 
dcselopment of the Greek cities ts 
well illustrated by the constitution 
of Sparta Developed from the 
union of five villages and probably 
from that of two tribes Sparta had 
two kings This division of autbo* 
nty rendered monarchy sufliaently 
innocuous to provide an explana- 
tion of Its retention in Sparta The 
second pccuhanty of her constitu- 
tion was that, m addition to the 
retention of the Council and Assem- 
bly front anaent times, there were 
the five Ephors. elected annually 
by lot From the whole body of 
Citizens, and invested, as guardians 
of the rifihcs of the people, with the 
authority to summon even the 
kings to appear before them Thus 
the Spartan constitution was at 
once monarehic, aristocratic, 
bureauoutic, and democratic* 

The mam chanictcnstic of Spar- 
tan life, was that the life of every 
man. woman, and child was con- 
trolled from birth to death by a 
rigid system of disciplinaiy train- 
ing directed towards the perfection 
of the City as a fighting unit 
Weakly infants were slam, the 
strong from the age of seven to 
that of twenty, wrre trained and 
disciplined at military schook 
From twenty to thirty they under- 
took military service, and though 
permitted to marry, were not 
allowed home life Full citizens at 
thirty, the men, relieved of the 
necessity of providing for their 
families ty a controlled distnbu- 


tion of produce, continued to 
devote Iheir lives wholly to the 
service of the cjly-state This Spar- 
tan conception of communal life 
has not been forgotten. Its origin 
was attnbuted to Lj-curgus, who 
was supposed to have lived in the 
nmth century bc., but who was 
probably a mythical figure A 
similar conception existed in Crete. 

Before the days of history the 
peoples of the little peninsula of 
Attica had been united, and Athens 
had arisen as the central aty of a 
united state of which crery amen, 
whether of an Attic vrllagc or of 
Athens itself, had equal nghts By 
(he seventh century b c aristocratic 
rule had replaced that of monarchy, 
and the free population was already 
differtntiaied into nobles, peasants, 
merchants, crafismen and (he like 

The tniroduction of money into 
Athenian life, as elsewhere, inten- 
sified social distinctions and. as 
money was for a long time scarce, 
made life particularly difficult for 
(he small peasant proprietor. As 
the penalty for unrepayable debt 
was the enslavement of the debtor 
to lus creditor, peasants, who were 
forced to borrow to live, first sank 
into a landless class and then mto 
servitude A written codification 
of the law by Dracon, 621 bc , did 
bttle more than expose its seventy, 
and distress and agitation were 
such that in 594 b C. Solon, a wise, 
popular, and wealthy merchant of 
noble family, was asked to under- 
take the social reformation of 
Athens. Debts which pledged the 
person of the debtor were annulled 
and m«v enslaved through deh* 
were freed, no further cnslave- 
mort through debt was to be pos- 
sible, the size of estates was restric- 
ted, and the exportation of neecs- 
sao foods was forbidden Solon, 
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moreover, bid the foundations of 
Athenian democracy by the con- 
stitution of courts of justice of 
whidi the judges were elected 
by lot from the whole body of 
citizens 

A Century later the work was 
completed Qeislhcnes (508 B c.) 
His reformed Athcman Couned, 
which was in effect the governing 
body of the state, was a popular 
representative assemWy, in which 
Attica’s Ttfonntd tl^oratcs were 
proportionately represented, and 
from whuch various adnucustrative 
comnuttees were chosen 

Thus in Sparta are to be found the 
germs of that form of slate ofgaiu- 
zatjon in which all service js subor- 
dinated to the will and efficiency of 
the state In Athens is to be found 
the germ of that view which 
regards the state as an organization 
which exists for the expression aod 
execution of the popular wiU 

Greek Culture 

Except when called upon for 
obbgatory political service (pn/ut 
means “a aty”) the Greek citizen 
had a life of leisure, for all neces- 
sary and burdensome work was 
done by slaves **A life of leisure, by 
men too mtcliigcDt to be idle, in a 
small community where nuschicf 
was dangerous, where stupid be- 
haviour \vas despised and arro- 
gance ridiculed, where life ^vas 
simple, healthy, and sincere,’ was 
bound to produce the great worto 
of philosophy and art whiA 
characterized Greek life at its best 
A love of wisdom, a joy in imellec 
tual thought and discussion, a 
conception of ultimate values, of 
truth, of beauty, of goodness, of 
ultimate purpose, the value of pure 
reason, such were amongst the 
comntnitions which Greek We 


iiade to humanity, though, as 
ever, they co-existed with the 
greed, selfishness, superstition, ig- 
norance, and general matenabsm, 
which were to be found even m 
Athens, and though the conditions 
which helped their development 
depended on slavery. 

Meanwhile, the conquering Per- 
stam were drawing dangerously 
near, and the empire of Darius, 
which we have already observed, 
was threatening the Greek colonics 
of Asia Minor Thcif refusal to 
pay tribute determined Danus to 
conquer the Creeks Within the 
Aryan framework Semitic finan- 
cien and traders commued to 
flourish, aJ5d they jealousy of tbt 
growing sea-power of the Greeks 
made the Pbceoician fleet available 
to Danus. The islands of the 
iCgean ttere rapidly overrun and, 
m 490 B a, a Persian army landed 
at Marathon— and was defeated 
Tea years later a second Persian 
army, led by Danus’s son and suc- 
cessor, Xerxes, landed at Salarrus 
A small force under the Spartan 
Leonidas was slam to s man at 
TbermopyJa, Thebes surrendered, 
Athens was burnt But, at Sabnus, 
a small Greek fleet fought and 
destroyed the Persian fleet A 
remnant of the vast Persian army 
reached Asia Minor, and Greece 
was saved 

Though the jealousies of the 
Greek aties drove them into mter- 
ncane struggles and made them a 
prey, la liie fourth century » c., to 
Macedonian conquet, the century 
followmg the defeat of the Persians 
was Greece’s Golden Age, partic- 
triarly in Athens, which Pericles 
rebuilt Scholars, artists, poets, 
philosophers, dramatists, an±i(ccts, 
aod teachers settled m the aty 
Amongst them Socrates (e. 470-399 
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B c.) was so disturbing the pUad 
acceptance of the obvious by his 
questions and by his teaching men 
to think and to reason that he was 
condemned to dnnh poiscn But 
the work was continued, first 
Piato it 42S*J4S B.C.) and later by 
his pupil Anstoile (384-322 bc^ 
who laid the foundation of scientific 
reasoning and who brought the 
study of philosophy and the saence 
of logic to a height that was not 
equalled until modem times. 

The Mscedoniao Eaiput 
Though the mHueoce of Greek 
life and thought was to endure, the 
Greek Age wws over To the north 
of the Balk&ds the Aryan-spcakiQg 
settlers had been welded into the 
kingdom of Maoedoma. Anstotic 
was the son of the physician of 
Macedonia's king. Philip, and tutor 
to Philip's son, Alexander Philip, 
thou^ he admired the an aod 
l ea rn i n g of the Greeks, despised 
ibeir endless struggles and with 
bttle difikulty added their states to 
bis dominiotu He then determined 
OB the conquest of the Persian 
Eropue, but was stabbed before he 
could set out The lask fell to 
Alexander In less than twelve 
years Alexander’s empire loduded 
all the lands from the Balkans to 
the frontier of India 
Though the empire was divided 
at his death Alexander had been 
morethanamcreconqueror Greek 
scholars were uitroduced into the 
lands he conquered, and in Egypt, 
Alexandna which he founded, 
became a centre of Creek culture 
long after Greece had ceased to 
flourish To us great Lbrary 
scholars from all lands where 
learning was snlued flocked for 
discussion or knowledge. There, m 
the third century bc. Piirl'd 


foimded the saence of deductive 
geometry; Archimedes (2S7-212 
B-C.) developed the study of physics; 
tn the third century a o. Hounut, 
of Alexandria, was icacbuig Greek 
philosophy to the Romans. 

The Orawtb of Rome 

The ttahan pemnsula, forested, 
mountainous, poor, had not attract- 
ed flicciiiciaii traders. A Semitic 
people known as Etruscans hid 
settled in the centre and north-west 
(see Fig 9). there were Greek 
colonies in Sicily and the south; 
and over the rest were the scattered 
tnbal communities of the Aryan- 
speaking peoples who had filtered 
into the pem&sula from the north, 
to eke out a poor existence by 
pnmiiive Farming. Seventeen miles 
from the mouth of the Tiber, whens 
the muddy, yellow nver ccuJd be 
forded, men bad used to meet from 
the north and south to exchangb 
their com. od, cattle, cr other 
goods Tbe dwtUrrs on the acigb- 
bounng seven hills bad learned to 
profit by guarding the ford and 
demand^ toll. Thus grew tbe 
market valUgc which was to develop 
in time into the city of Rome, the 
city destined to play so great a part 
in human lives 

VVbeo history begins Rome was 
a aty m the ha^ of the Etruscans. 
In about 510 B c. the Romans drove 
out the Etruscans, took over the 
aiy and organized it as a repubbe 
under the rBilita^f rule of two 
officers known as consuls Forever 
a century the Romans had to 
struggle against the Etruscans, w hile 
withia the aty the plebeians, or 
ordinary dttwos, were stnving to 
deprive the anstocrauc patnaaa 
(kmxhes of the privileges they were 
equally determined to retain !n 
•474 Bcx the Etruscan fleet was 
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Fig 9 Map of the maurtiatnous Italian peiunjula s/ton tng the commanding 
postiion of Rome at the meeting point of traders from the north and south 
and the distribution of the iarious pre Roman communities inhabiting the 
area Note the arrows indicating the infiltration of Aryan speaking Gauh 


destroyed by nval traders of the 
Greek colony of Syracuse m Sicily 
just at the tune when Italy was 
being invaded from the north by 
barbarians from Gaul The Romans 
were not slow to take advantage of 
the opportunity and no more is 
heard of the Etruscans! 

Continued wars seemed to be the 
lot of Rome The Gauls were a 
persistent menace and in 390 B.C. 
sacked Rome itself But they were 
forced to w ithdraw and by 300 s c. 
Hwr — r 


Rome was master of the peninsula 
except m the Grecian south The 
Greek colonies had found a pro- 
tector za a kinsman of Alexander 
the Great, one Pyrrhus who on the 
disruption of Alexander s empire 
bad established himself on the 
eastern shores of the Adriatic in the 
luUe kingdom known as Epirus 
I^rrhus invaded Italy and twice 
defeated the Romans, but his 
attempt to incorporate southern 
Italy and Sicily into hts empire 
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alarmed the Phnojoans of ibc city 
of Canhage, jtist across Ihe watera 
on the African coast Canhasc 
sent a fleet to the aid of Rome, and 
ftrrhus retreated, to leave Rome 
and Carthage to fight out the 
struggle for Mediterranean suprem 
acy— the last great struggle between 
Aiyan and Semitic peoples 

The Roman Emptre 
The three Phcemcian or Pumc 
wars began in 264 a c and ended 
m 146 s c They had been fought 
in Spam, Italy, North AfrKa, and 
on the Mediterranean At the end 
of them Carthage was burned, ns 
surviving inhabitants were enslaved. 
Its land was ploughed up. its empire 
taken by Rome Even between the 
second and third Pumc wan Rome 
bad conquered Macedonia and 
Syna With the conquest of Greece 
and lh« reduction of Egypt to a 
tributary province the Mtditer 
raoean bad become a Roman lake 
(see Fig 10) 

^ While Rome outwardly so sue 
v«sfut, was creating this astonish 
iQg empire, there was rottenness at 
her heart The extension of Roman 
ciuzeoslup beyond the city itself 
bad redu^ the Popular Assembly 
into a meaningless rehc of earlier 
plebeian victories The spoils of 
war and the opportunities for ex 
ploitacioo, the combination of 
wealth and uncontrolled power in 
the hands of viaonous generals, 
the growth of large estates in the 
postesston of profiteers who had 
seized the lands of soldiers bunjeo* 
ed with the debts which they had 
incurred in trying to restore tbeir 
farms, or in trying to run them in 
the face of i^ve worked farms, 
were amongst the condiuons whidi 
were produang widespread smeeb- 
tdness During the second and first 


centuries b c. such conditions grew 
steadily worse, while futile revolt 
roerely increased the seventy of 
repression The mamictnnce of 
professional soldiers made author- 
ity invincible, and one could not 
took for pity or mercy m a aiy 
born out of commercial oj^rtunity 
and bred in Successful militansm; 
in a aty where slaves were ofiro 
chained at night, where they could 
be mutilated or slam at any time, 
or cruafied in batches if one should 
slay a master , or in a city which 
found ns greatest pleasure m 
watching hungry lions slay and eat 
tl^ir human victims as a public 
spectacle in the arena 

Intmal Strife 

ii was inevitable that there should 
have developed from such a back- 
ground bmer struggles for supreme 
authority First Manus, fresh from 
Afncan coaquest, and Sulla, one of 
his generals, earned on a struggle 
m which thousands were mas- 
sacred ntis sordid strife was fol- 
lowed u 73 BC a nsuig of 
slaves under Spartacus, a revolt 
which coded two years later with 
the lining of the Apptan Way with 
s» thousand of their crucified 
bodies Crassus, who had defeated 
Spanacus, aimed at the dicwior- 
ship of Rome, but two viaonous 
generals, Pompey the Great and 
Julius Csesar, had similar ideas. 
For a lime they shared the power, 
but Crassus was slain in Persia, and 
Pompey was murdered in Egypt- 
Julius C®sar, conqueror of Gaul, 
was left Ml undisputed authority, 
and in 45 B c was made dictator 
for life 

\Vhen Ctesar, influenced perhaps 
the flatteries of Egypt’s god- 
queen Ckopatra, began to regard 
himself as a g^-kmg, and bad 




Fig. 10. 77j<? Conunental extent o! ike Roman Empire and the features of 
the surrounding lands then known to If'estern peoples At its greatest extent 
the Empire obo included southern Britain 


erected in a ictnple a statue of hin>> a momentary flame Perhaps some 
self, inscribed "To the Unconquer- envy was mmgjed with the repub- 
aWe God,” he aroused the dying lican senti-ment, for his murder at 
fiickerofRomanrepublicanismutto the foot of Pompey's statue merely 
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led to ^ new strugs^e fo*" power Hie 
death of Mark Antony left the "way 
open to CEsar’s nephew. CJctavian. 
who, as Augustus Caesar, became 
the first of the Roman emperors 
(27BC.AD 14) With the conquest 
of Bniam and Transylvania the 
Roman Empire reached its greatest 
extent, from the Atlantic to the 
Euphrates, from the Rhine and 
Danube to the Sahara, it embraced 
the whole of the civ^wd world of 
the west 

The Roman emperors absolutely 
supreme, regard^ as gods after 
death. Md unrestrained, therefore, 
by any worldly or spiritual author 
ily, with vast wealth, used to 
habits of cruelty, and often without 
any intellectual refinement had 
unique opportunities and tempta 
tiops That many of them led 
debauebed lives of extravagant 
luxury. •«« and cruelly ts not 
surpnsug that there were excep- 
tions who justified their authority 
IS true Octaviao was an exertion 
In the brief Augustan Age Virgd 
Ovid, and Horace made Latm 
poetry inunortal while Rome was 
rebuilt as a city of marble Other 
exreptions were Antoninus Fius 
and Marcus Aurelius Yet it is 
this very opportunity for a bfc of 
idle dallyutg at the heart of an 
empiie which endured for five 
centuries, which prove* the effici- 
ency of the madunery which con- 
trolled It and which kept it at peace 

QtiUdog the Pforiirces 

It was m the interest of Rome that 
her provinces should be developed 
Marshes were drained, forests 
cut, mineral wealth was explored, 
methods of cultivation were in>- 
proved and cultiratcd areas wrere 
extended, new commodities were 
mtroduced. Jaw and justice vxn 


enforced, and trade wcis developed. 
Backward lands like Bntain and 
Caul, lands which were the most 
rnnote of Rome’s provinces from 
the Meditcnanean centres of civib- 
zatioQ, were urbanized and, 
throughout Gaul and in sou^-easi 
Britain at least, an orderly and 
civilized life replaced a relatively 
primitive and pnest-ndden exist- 
ence 

In addition to these matenal 
advantages Rome gave to her 
provinces a new sense of unity. 
This new scIf-consciousness, almost 
an meipient nationalism, was par- 
ticularly noticeable inBritaia.wiuch 
was changed, dunng the four cen- 
turies of Roman occupation of the 
greater part of jt, from a group of 
niral. tnbal commumties into a 
pobtical entity Rome, after alt, 
was but a city, whereas her empire 
comprised the whole of the Western 
civtbzed world It was necessary, 
therefore that she should have 
taught the peoples other provinces 
to nJe and orgaatze and develop 
themselves under the direction and 
control of Roman admuustrators 
or adnunistrators who had become 
sufficieDlJy Romanized Rome had 
begua the experiment of world 
statecraft an expenment which has 
not yet been completed 

M 13 superficially ft paradox that, 
while Roman occupation tended 
to develop some feeling of national- 
jsm m the Roman provinces, the 
Roman Empire remained essenti- 
ally a unity in lUelf Yet the one 
implies the other. The oviluation 
was Roman, the citws which grew 
m places as remote as York, or 
Chester, were mmtature Romes, 
with a forum, centrally heated 
vtJJas, and Latm.4pcakuJE inhabi- 
tants, roads, at first used for miti- 
tary purposes, soon became com- 
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mercial highways and the connect* 
mg Imks between the to\vns and 
Rome Itself Moreover, the develo- 
ped trade was an impenal trade 
Britain, Egypt, and North Africa 
export^ com, Bntam, too, sup- 
plied skins, lead, oysters tm, and 
perhaps wool, textiles, often richly 
embroidered, even paper and glass, 
came from Egypt, while Eastern 
lands sent spices, precious stones, 
and, as yet a rare luxury, silk 
A greater paradox is one which 
G K Chesterton, that lover of 
paradoxes, has pointed out “Rome 
Itself, which had made all that 
strong world, was the weakest 
thing m It ” Rome contributed 
neither goods nor economic service 
for the wealth she imported Metal, 
wrung from provmces as tribute, 
was converted into money m the 
imperial mints, and used as pay- 
ment Indeed, few of the increas 
ingly wealthy rmnonty contributed 
dirwly to the empire’s wealth 
Money lenders paid with the for- 
feited secuntes of unfortunate 
debtors or with exacted interest, 
generals paid with money obtained 
from the sale of spoil or the rewards 
of conquest, governors, having the 
right to tax, sold it to professional 
tax gatherers The basis of Roman 
life from its ongm was a fusion of 
commercialism and militarism 
Consequently, Roman civilization 
was essentially practical, but of 
a worldly and materialistic quality 
The great impetus which Greek 
civAizaiion had given to imagina 
live thinking and to creative art 
degenerated into an acceptance of 
knowledge and mere inuiattve 
craftsmanship Wealth and power 
replaced knowledge, truth, good 
ness and beauty, as criteria of 
value Yet it was m a Roman 
provmcc, in the reign of the first of 


the emperors, that the revolution- 
ary teaching of Jesus Christ was 
condemiuag selfishness, hypocrisy, 
Ignorance, worldliness, and like 
human weaknesses, to very unwil- 
ling listeners 

Groirtit of Chnstmity 

Whatever theological or other 
interpretations may be put on 
Christ’s teaching, and quite apart 
from the acceptance by the Chris- 
tian world of Chnst’s own divimty, 
his teaching presented an ideal of 
human behaviour which has done 
more to revolutionize Man’s con- 
ception of himself and of his human 
relations than any other event in 
human history A doctrine of the 
umversal brotherhood of Man, a 
docirtne which preached love, 
fnendlmess, and forgiveness as the 
(u^KSt motives of human conduct, 
and which condemned selfishness 
and greed, a doctrine disturbing 
enough now, was revolutionary 
then It asgered the Jews by deny- 
mg thcir claim to be the “chosen 
people”, it angered the priests, 
whose hypocrisy it condemned, it 
angered the wealthy m its denuncia 
lion of the coexistence of indivi- 
dual wealt h and individual poverty 
The cry of Jesus, as they cruerfii^ 
Him “Father, forgive them,” 
epitomizes His Ufe and teaching. 

The very activity of Christ s sur- 
vivmg disciples forced Rome to 
abandon i ts general policy of rehgi 
ous toleration or indifference, and 
to persecute fht Christians But 
Christiamty was mdestructible, its 
teachers spread throughout the 
empire aad beyond ns frontiers 
mto the barbarian world beyond 
the Danube Three centunes after 
the birth of Christ, persecution 
reached iCs climax The Emperor 
Diocletian ordered the destruction 
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efallCSinstian churches theexecu 
t on of all Chnstiam and the cchi 
liscation of all Chnstian manu 
scnpts and general property 
throughout the empire 

The Eastern Empire 
While Christianity was growing 
Rome s impenai power was weak 
cning The eastern half of ihc 
empire which had always remained 
essentially Greek, broke away from 
the Latinized svest in Diocletian s 
reign The aty of Byzantium an 
almost impregnable ibrtress con 
trolling the entrance to the Black 
Sea and therefore many of the 
ancient trade routes was reptaang 
Rome -as the mam aty of the 
breakine empire In ad 328 
Constaotine who had succeeded 
Diocletian as emperor after a 
period of anarchy made hss capita) 
at Byzantium which though re> 
named Kew Rome became known 
as Constantinople In ad 337 
Constantine the Great the son of 
Helena a woman of Brium made 
a further revolutionaty change by 
be ng baptized as a Christian 
ordering the cessation of all perse- 
cution and adopting Omstiaoity 
as the religion of the empire 
While the organization of the 
Chnsfiazi Church was gradually 
creating a new unifying force m 
Western Qinstendom the empire 
was equally rapidly d sintegraUng 
Weakened ftem vothin by the 
corruption greed and nvaincs of 
us officials It was increasio^y 
threatened by attack from the 
barbarian peoples who across the 
Danube and ^ine bad remained 
a world, apart beyond the frontiers 
of Romes avxbzation Pressed 
from the north-east by MongoUaa 
tribes from Asia and tempted fay 
the weakening resistance of ihe 


Roman armies at the frontiers, 
Goths and Vandals in the fourth 
century were crossing the Danube 
and myadmg Italy and the Ballons 
Franks were pouring across the 
Rhine into Gaul English from the 
mouth of the Elbe were rapidly 
turning the lowlands of Britain into 
En^and 

Though the purple of empire had 
passed from Rome to Coiutan 
iioople round which a fragment 
of the empire survived as a dwind 
ling remnant for a thousand years 
Rome was to be invested with a new 
and equally enduring authority In 
the confusion which in Western 
Europe followed the b^rbanaa 
settlement oftheeropire iheChurch 
survived as the one organized and 
avihzsng institution Tlie recogm 
lion of the Pope as its head sod 
tiw dtvelopmect of rDoouienes in 
which men sought shelter from the 
diaos of the barbarian world, 
combined to create another kind 
of Roman Empire, **a Chrtstun 
Empire ruled by the Pope whose 
outposts were the walled abbeys 
scattered in increasing numbers in 
a confused world of warring 
barbarians 

ETotutiim of Feudal Cbnsfeudom 

A glance at Europe in the eighth 
century (see Fig 11) after three 
cenlunes of chaos, destruction and 
settlement on the rums of the 
Roman Empire reveals in outline 
the pattern of a number of definite 
developments First the character 
isuc soaal structure of the new 
settlements was that known as 
feudal a soaety essentially rural 
and consisting of peasants who 
work the land which a fighting 
aristocracy holds from a chicAatn 
who owns It Such a society was an 
inevitable development when rural 
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Fvg 11 Europe i« the eighih century Feudal slates were well established 
In the west and centre but nomad c peoples still advanced in the east 
The Moslems had by this time made extensive conquests 


vominunjties took to bonquost degree of culture and respect for 

The temptation of a successful Rome continued m Bntam the 

chieftain to extend his land, and lowlands had become England and 
therefore his authority and wealth the highlands a Celtic stronghold, 
produced the little feudal stales Eastern Europe which had never 
duchies counties and the like known an urbanized life, which lay 
which m time grew into the national in the track of Asiatic invasion 
monarchies out of which modem and which was poorer m climate 
Europe has developed and resources than the west and 

The Second observation would south remaiued backward and 
be 'that the feudal and monarchic confused 

development was strongest where In the third place the Church, 
the tradition of a cmlized urban under the rule of the Pope had 
life was weakest A fragment of the enormously increased its power 
Roman Empire with its capital at and influence The struggle of the 
Constantinople survived in the Papacy to save Italy from barbarian 
Balkans Asia Minor northern conquest had at once strengthened 
Egypt and some Mediterranean and secularized the Papal office 
islands m Italy the Papacy and a A senes of great Popes Innocent I 
considerable urban life survived Leo I GelasiusII and Gregory the 
m Spam and France feudal king Great (a d 590-6(M) had elabora 
doms had been established buttbc tedntual strengthenedtheircontrol 
Latin tongue and a considerable over the monasteries sent oui 
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tnissionines — it was CrtBOry who 
sent St Augustine to convert the 
English — and administered their 
growing estates in Italy after the 
manner of tufmg pnnccs 

Oarlemajac’s Enipue 

Tile greatest of the feudal fcmg* 
doms was that of the Franks, or 
France Under Charkmagne (ad 
768-814) u included also Fnsia 
(the modem Netherlands), German 
and Slavonic temtoiv to the north- 
west comer of the Balkans, and 
port of Italy The conquest of the 
Lombard invaders of northern 
Italy, and (he assumption of (heir 
iron crown, had been uodcrtakco 
at the request of Pope Leo III who 
rewarded Charlemagne by crown- 
ing him as Roman Emperor on 
Christmas Day, a o 800 (see Fig 
12 ) 

Thus the old nnpem) dream 
lingered But Charles had received 
the crown, oow the symbol of a 
vanished power, from the hands of 


e Pope Its new sigruficance was 
that It symbolaed the convcnicni 
iimoR of two forces, the traditional 
autbonty of Rome expressed 
tiirough the power of the ^pacy, 
and the growing power of feudal 
moturchy, already stroag enough 
to be sought as Rome’s protector, 
later to supplant it It is this 
pannerehtp of the medieval Church 
with medieval monarchy which is 
(uDd^Toetitai to the conception of 
feudal Chnsteadom. Yet, in an 
tmponani sense, the two forces are 
basically opposed. That of Rome 
iroplied the continued unity of 
Europe, a conception which im- 
phed the continued unity of the 
Church, absolute and disaplined 
obedience, and the vigorous sup- 
pression of heresy On the other 
band, feudal monarchy was ham- 
mering sections of Europe into 
mdepesdeni national nates, tt was 
developing oaiional mdependenee 
and. m turn, that mdepeodence of 
thought which broke loose from 
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imposed aiitbonty, whether of 
rule or of creed 

At first, however, monarclv 
accepted the unioa and gamed 
from Its acceptance. Monarchy 
gamed m dignity and m idealism, 
it began to encourage the redevelop- 
ment of art and leammg to share 
with bishops the work of ruling 
and of justice and to encourage the 
building of churches and monaster 
les TheChurchsoftenedthebrutal 
ity of the barons by the institution 
of chivalry, restramed oppression 
and though it grew worldly and 
wealthy enough m the process, 
kept alive the concept of human 
spintuality 

In A D 843 Charlemagne's em- 
pire w^as split into three sections by 
his grandsons the kingdom of 
France, a loose unity of feudal 
duchies called Germany, and a 
central kingdom including Lothar- 
mgia and Burgundy (see Fig 13) 
This division led to boundary dis- 
putes which have not yet end^ In 
AD 962 the unpenal crown was 
given by Pope John XII to the most 
powerful of the German dukes. 
Otto of Saxony, and Germany, for 
nearly nme centunes, was known as 
the Holy Roman Empire 

Irrupdoa of the Northmen 
From north and east Europe, 
new barbanan irruptions had begun 
to disturb the developing feudal 
Christendom The adventurous 
Vikings, or Sons of the Fjords, 
(tom the hatih lands of Scandma 
via plundering villages and monas 
tenes and penctratuig far up n>ers 
m their narrow ships were estab- 
lishmg settlements m many lands 
(see Fig 14) In England Alfred 
and his successors saved for a tune 
the Wessex kingdom from them, 
but a century later England was 
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united under the Danish king 
Canute who was King of England 
from 1016-1035 Already, m ad 
911, the Viking settlement of 
northern France was recognized as 
the Puchy of Normandy Runk 
and his Northmen had begun the 
history of Russia as an organized 
state, other Northmen had settled 
m Sicily while still more adventur 
ous explorers bad reached Iceland, 
Greeniaod, and North Amenca 
A characteristic of these Northmen 
was theu tendency to adopt the 
habits, language, and customs of 
the peoples of the lands they had 
entered, and the Norman conquest 
of England m 1066 was essentially 
a conquest by men who had become 
thoroughly French, who had ac 
quired much of France s superior 
culture and who m time were, 
afler their fashion, to become 
absorbed in the English nation 
which they had helped to hammer 
aAo wltcousiious vsswty 

Weakening Feudal Stnictnre 
By the eleventh and twelfth 
centunes changes were already 
occurrmg m each of the four 
diaracterisUc elements of the med- 
ieval European soaety, national 
monarchy, the feudal baronage. 
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the peasantty, and the Church 
Two important changes in monar- 
chy were its mcrcasmg mdepeo- 
dence and growing sense of respon- 
sibility Royal attempts to restrict 
Papal tncerfercdce were made in 
England and France, while a 
struggle developed between the 
Emperors and the Popes for a 
supremacy whtch m practice; 
neither possessed iCings again in 
France and England especially. 
Were developing systems of law and 
justice which embraced all classes 
of their subjects 1110 great land 
holders, whether barons, bishops 
or abbots, were already developing 
mto a srtlled ttnsiocracy, with a 
measure of control over monarchy, 
a growing interest in wealth ao^ 
mihecaseoftbe barons agrowisg 
tendency to exchange uadtuooai 
feudal obbgaiions for a money 
payment The peasants had been 
depressed uno a condition which 
with few exceptions was not far 
removed from serfdom and whKh 
fr«45uently was serfdom Tbe 
Church was by this tune becoming 


increasingly secular* wealthy and 
ngid. 

But no rigid system of authonta- 
uve knowledge, of imposed beliefs, 
« of monastic self repressive ideal- 
ism. could sitiotlwr for long the 
fre^om and independence 
thought or stihe the imagination of 
a people who had both (ngratned 
in ihe/iL Troubadours, mimitf- 
singers, minstrels and others were 
singing and reciting romantic poetry 
in France. Germany, and England. 
Great cathedrals and moBasteria 
were expressing in stone Man's 
undying love of the beautifuL 
Croups of scholars continued the 
unending search for truth and 
knowledge, and began to settle in 
convement places fordiscussionand 
(he ccQtralizatioa of manuscripts. 
Thus began the universities at 
Salerno famous for tts school of 
medicine, at Bologna, where the 
study of law was revived, at Pans, 
the resort of philosophen and 
theologians, from whence English 
scholars were summoned to open 
a similar seat of learning at Oxford 



Fig. J4 The esionhlnne yo}xte«s of tiu VAinti Tketr lontbiHiU reathed 
(ht shores of Iceland, Greenland and North America, v^hile they made 
settlements m France. Jbona, Bniain, Italy, arid Sicily 
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rig 15 Commercial de\ehpment of medietal Europe Note the pre 
dormnant position of Venice and the towns of northern Italy as distributing 
centres for luxury goods imported from the £b5f 


in 1167 Already m (he twelfth which hid never been part of the 
century were signs of (he coming Roman Empire Thus a city and 
revolt against the wealth and commercial life had continued in 
doctrinal authonty of the Church, Italy, in the Balkans, and in Spam 
and healthy heresies like those of and had spread thence ftrst into 
the Albigeoses, or of the Poor Men Germany and France, and later 
of Lyons, or of the Waldeoscs, into England (see Fig 15) The 
were tongmg men to the stake Nomian Conquest hrooghtEngland 
mto touch with an already exten- 
Enropcaa Commerce Sive system of European trade. 

While the authonty of the tnedie- centred round the wealthy Mediter 
val Church was thus being already ranean ports of Genoa, Pisa, 
threatened, the feudal structure of Venice, Marseilles, and Constan 
society was being threatened equally linople Fairs for the exchange of 
by uibaniation and the grovkb of goo^ were organized, mainly under 
commerce Feudalism is essentially (he direction of bishops, at the met 
a rural organism, a society of land towns which were growuig round 
owners and peasant workers Con- the cathedrals Merchants, jvho 
swiuently it lad never taken such had no place m any feudal concep- 
deep root in the Mediterranean tioa of society, were growing m 
lands, where city life had crusted number, wealth, and power, while 
longer.asithadinthetnorerecenUy tcjwms which they, in the main, 
Romanized Gaul and Britain, or m controlled were buying mdepea- 
Germany and the Eastern lands dence from feudal control Only 
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m tb« «a.u did life remain almost 
wholly rural, with a miseraWy 
wretched peasantry crushed and 
almost dehumanaed by an ignor^ 
ant feudal aristocracy 

Early Giinese and Indian CiTJUutinns 
TTiiis far the story of human 
development has b«n confined 
Within the relatively narrow lunits 
of Europe and south west Asia, or. 
more particularly of the lands 
round about (he Mediterranean 
The Church’s call to European 
chivalry to protect the Holy Sepul- 
chre and the Holy Land from 
Asiatic invaders who had begun to 
oppose Christian pilgrims and 
traders, a call which was answered 
by the Crusades, began to turn the 
eyes of Europeans cowards lands 
and peoples beyond the fconciets 
of th«r oarrow world ft »s our 
first opportunity to glance at (he 
mysterious land of Asia 
Asia ux geoeral u much less 
hospitable to Man than is Europe 
Far removed from the influence of 
the warm winds and ocean currents 
which temper the cUmafe of western 
Europe, and exposed to the ice-cold 
winds from the Arrtic, the Great 
Siberian Plain^ is a land of tee 
wastes, cooiferbus /onssr, steppe, 
and desert It | is clear, therefore, 
why Asiatic peoples should have 
sought as a home the fertile valleys 
of the Tigris and Euphrates, the 
Ganges and the Yangtze and why 
Asiatic ovilizalions should have 
been concentrated m these regions 
Chinese civihzalion is probably 
as old as that of Egypt At least 
two thou»nd Yeaftaac tb&re. w.eot 
cities, temples and wnCiog in China 
After a period of pro*pefous de- 
velopment under ibe Shang Byii. 
asty (I.750-1.I25 he) China feU 
inio an Age of Coftfusion la whicj^ 


however, art and learning flourish- 
ed In the sixth century a c Con- 
fuaus, like many of his Greek 
cootemporanes, was deieJoptng s 
philosophy, advocating a discip- 
lined and unselfish hfe and search- 
ing for a ruler to estabbsh the ideal 
state he envisaged By the third 
emtury b c Qima had entered on 
a new era of reconsiniction, especi- 
ally under the rule of Shi Hwang 
Ti, who began the building of the 
Great Wall against the barbarians 
who lived beyond (he frontiers of 
this as of all the ancient aviJiza- 
tions 

Essentially similar is the aoaent 
history of India, into which, some 
two or three thousand years sc, 
Aryan speaking peoples had pene- 
trated After a long struggle with 
the abongmal Dravidiam, most of 
whom were dnvea south, the in- 
vaders began to develop a oviliza- 
tion m the northera plain By the 
sixth ceniuo' h c there were organ- 
ized states and aties, centres of 
wealth and luxury round which 
were scattered the wretched wllages 
of the poor, there were wealthy 
nobles, powerful pnests, and the 
inevitable substrata of workers, 
peasants, the old and the cnppled, 
and the like These social layers 
had hardened into rigid hereditary 
castes In these early days there 
were four such castes the nobie 
K^iatnyas, the Brahnuns or high 
priests, the Vaisyas or peasants, 
and the Sudras, the ‘ hewers of 
wood and drawers of water,” who 
were probably descended from the 
conquered Hravidians 

Confucius and Ouddtia 

In the sixth century b c . when 
Coofucius was founding h« philo- 
sophy in China, Gautama Buddha 
was preaching m India the doctrine 
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Fig 16. Map showing the temiortes of the Raman and Chinese Empires 
at iheir greatest extent, ^htch stretched respecu\e\y from ike Atlantic 
and the Pacijic Oceans to the Caspian Sea 


Ifiat happujess could only be 
achieved by the living of an tin* 
selfish life But whereas Con- 
fucius’s teaching remained a practi- 
cal and idealistic mode of life. 
Buddhism developed into a reUgioa 
in which the initial doctrine was so 
encrusted with ntualism and mystic* 
ism that Buddha himself wouldhave 
failed to recognoe it In India, as 
m China, it was m the third century 
B c. that a great ruler. King Asolca. 
was maugurating an era of recon- 
struction, distinguished by an un- 
usuai benevolence Education was 
developed, hospitals were built, 
wells sunk, and Buddhist mission- 
aries sent out to Burma, Siam and 
even toChina where Buddhism took 
firm root In India Brahmimsm 
was too powerful to be altogether 
replaced, and modem Hinduism is 
derived from both sources 

The Chinese Empire 
After the death of Shi Hwang-Ti 
China began to spread w^stward^ 
over Tibet, the Pamirs, and Turkes- 
tan, reaching at its greatest extent 
the Caspian m the west and Annam 
m the south. Thus there developed 
two great empires, the Chinese and 


fbe Roman, wfending respectively 
from the Pacific and the Atlantic to 
the Caspian, and, between them, 
they comprehended most of the 
avUized world (sec Hg 16) To 
the north of each lived baiinrian 
inbea— the Nordic English, Franks, 
Goths and Vandals of Europe, and 
tto Huns, Tartars, Turks, and simi- 
lar Mongolian peoples of Asia 
Chmese expansion bad set mto 
motion many Asiatic tribes, and 
for several centuries there was a 
steady drift of Mongolian peoples 
into Europe, where they made 
settlements m Finland, Eschonta, 
Russia Bulgaria, and Hungary, 
others were spreading mto Persia, 
and these, known generally as 
Turks, gradually dominated Asia 
from China to the Caspian Others 
crossed into India through the 
Kbyber Pass In the East as m the 
West, therefore, the first miUenium 
of the Christian epoch saw the 
gradual mfiltration of barbanan 
peoples, into an imperial avilization, 
and the establishment of their 
settlements on its rums Both 
groups of settlements were to re 
eeivc a shock, from the deserts 
It was from the deserts of Africa 
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and Arabia that shepherd nomads 
had, tn the past, left their leisurdy 
nomadic life to create the great 
civilizations of Egypt and Meso- 
potamia, they had buiU Jerusalem, 
laid the foundation of Mediter- 
ranean trade, and given Christiamty 
to the world In Arabia, where 
regular caravan rouses had long 
developed, merchants had settled 
on oases where water supply was 
adequate, and two such settlemestts 
had grown into the ciiies of Mecca 
and Medina Mecca, the larger 
ci(y, was aho a shrint and had 
grown wealthy as the annual resort 
of vast numbers of pilgrims Jewuh 
and Christian traders came to 
Mecca, too, and it was p<»s>bly 
from ihem that Mohammed, a 
native cf the city, first learned of the 
conception of an Unseen Cod 

The MocUa Ecopire 
When Mohammed began to 
preach the doctrine acid to make 
converts, the Meccan people, 
alarmed at the possible loss of (he 
wealth, they denved from the pil- 
gntns drove hun out His flight to 
Medina in a o 622 is icnowa as the 
Hegira (pronounced Heej raj, and 
IS the event from which the Moham- 
medan Calendar is dated Seven 
years later Mohammed returned as 
master of Mecca, and began the 
conquest of Arabia, as the Prophet 
of Allah, the Unseen God At hii 
death m a b 632 Mohammed was 
succeeded qs Caliph by Abu Bekr, 
Kho plaoned the conquest and con 
version of the world A century of 
amazing conquests followed By 
AD 750 the Moslem Empire had 
spread eastwards from Arabia, 
Syru and Armenia through Persia 
to Ttttlcesiaa, U had spread v»e«- 
wards through Egypt and northern 
Africa into Spam where the Franks, 


under Charles Martel, the grand- 
father of Charlemagne, halted the 
Moslem progress 

Within the Arabic Empire devel- 
oped an astonishing culture The 
Moslems gave to the world the 
mathematical sciences of algebra 
and ingonomctry, an efiicient num- 
eral system still known as Arabic, 
(he foundations of astronomy, and 
of chemistry They learned from the 
Chinese, who were conserving their 
avitization if cot their empire, 
methods of paper-making and 
pniaiitg By the oimh century the 
Arabic Empire, especially m Egypt 
and Mesopotanua, was far more 
ovihzed than Europe, with fin 
iniellectual life which kept alive the 
knowledge of Greek learning snd 
philosophy 

By the eleventh eentuiy the steady 
dnft of Turkish tnbes had begun 
lo threaten both the Arabic Empire 
and (he Byzantine reomant of the 
old Roman Empire These Turks, 
known as Seljuk Turks, who had 
adopted Islam, were less intellectual 
and far more fanatical than the 
Arabs, and when their advance 
through Mesopotamia, Armenia 
and £>m brought th^ to the 
threshold of Constantinople itself, 
the Emperor appealed to the Pope 
to call on the chivalry of Europe to 
save Christendom and the Holy 
Land from the iniidtl (sec Fig 17) 

Tbe Crusades 

ntc Crusades, she Holy Wars of 
theCfoss thoughtheyfailedpcrma- 
n«it!y to regain Jerusalem or to 
stem the advance of the Turks, and 
though they were fought w«h de- 
creasing emhustasm and disinicrest, 
influenced European Ufe in many 
ways Qifistian zeal combined with 
commercial jealousy led,m^gland 
as ebewhere, to massacres of Jews , 
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Fig 17, ’the eastern Mediterranean at the time of the early Crusades, 
shD)«ins the territories held by the original Moslem Empire, the Moslem 
Turks, she Crusaders and a remnant of the Roman Empire 


barons from the West made person- quest of Constantinople Merchants 
aj contact with the superior culture began to make longer and more 
and greater iusury of Medtterta adventurous joianeys, and soon 
nean life, as Europe m general discovered the wealth of China 
kam«l of the sdfKnor knowledge 

of the Moslem world New goods The GoMcn Horde 

for commerce and for producuon In ibe twejflh century the Mon 
were uitroducedmto Europe, trade of central Asia were welded 
increased m scope and extent, new into a great fighting force by the 
pnvilerges ivere claimed by Vemee fieroe Jenghis Khan, a name which 
from crusaders la return for the means ‘ Great Ruler ’* Before his 
loan of her fleet, and it tvas on death in 1226 he had conquered 
behalf of Venice that the fourth north China, north India, Turkes- 
tfnisadc was diverted to the coty w®. Armenia, and Persia His son 
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coQtmued this arrozmg sii c c tss 
conquering the grtaltr |«« WT 
Russia aad Poland In 1241 he 
invaded Germany and fcis lentfy 
mg army teovvn as The Golden 
Horde seemed about to conquer 
Europe On the death of Ogdar 
Khan howeier ih« iiamcldy 
empire was divided amongst his 
sons of whom one Kubiai Khan, 
founded a new dytosty m China 
Whereas the Chinese people were 
generally conservative with a leo 
dency to be exclusively mtcresicd 
in thernseises Kublai Khan was 
fionous for knowledge of the out 
side world Accordingly when two 
adventurous merchants from dis 
tant Europe the Veoeiun jewel 
merchants >110010 and Maffeo Polo 
were brought tnio hu presence 
they were welcomed by the mtelli 
geot Khan Later he sent them 
back to Europe vatit the request 
that they should return with a 
buitdml teachen to instruct his 
people tn the ways of Eoropean 
life They return^ m 1272 with 
their nephew Marco Polo 

Marco Polo stayed in China for 
twenty > ears The wealth be 
brought back, and the story of his 
travels which be^ later diaated 
added a new stimulus to Europe s 
already extensive Asiatic trade 
C3early Europe was rapidly ceas- 
ing to be a purely feudal conunun 
tty or tnde^ a community resinc> 
ted to a European field of activny 

Tnumtioa from the Middle Agea 

By the thirteenth and fourteenth 
craJiines the esseniuJ cbaractens 
lies of medieval European life were 
rapidly disappeanag. particularly 
in the west Firstly a senes of 
changes were undermicung the Jong 
esiabhsbed authonty of the Cburdi. 
and the correlated conception of a 


united, Latui-spcahas Europe an 
dcr Papal domination. ThcQiurch 
and tlx Papacy bad lost miKh of 
tixif prestige and power throng 
their long struggle with the Empire, 
and through the gener^y locreised 
secuianiation of the Church. An 
attempt by Pope hotulacx 'VIU W 
enforce the old Papal daiots was 
successfully duUen^ by Edwrud I 
of England and Philip JV of 
France In 1 309 a French Pope was 
appoiottd, and until 1377 die 
Popes lived at Avisnon as puppets 
of the French monarchy This 
hunuliaims Babylonuh CspUvity 
represented more than a monaretuc 
and nauonal victory over the 
Papacy it was possible only 
beouse the Churob had lost lU 
greatest source of strength, the 
support of the people. 

Grey Fnars (the foUowen of 
St Francis of Assist) Lo rdiftbs 
disciples of WychiTe) and many 
others, had already gone out 
amongst ihe poor and the suSeimg. 
10 carry out their conception of a 
practical Ctuislianity Qiaucer in 
the fourteenth century was satinz- 
mg the monk grown greedy and 
praisca^ the unselfish labours of the 
parish pnest Others such as 
Marsiglio of Padua, or the French 
Gerson fcnowa su; TTic Most 
Christian Doctor were diallcnpng 
ibe authority and doctnnes of the 
Church and advocating dctnociatic 
doctnnes and the seculanzaiioa of 
Qiurch lands In 1378 at ibe end 
of the Babjloaish Captivity, there 
were two rival Popes for nearly a 
erotury one elected by French 
cardinals, the other by Italian. 

Furthermore just as there w-as a 
gr*3wiDg and increasingly wide- 
spread revolt against the unity, 
authonty woddlioess and rigid 
teaching of the Church so there 
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were forces which were rapidly 
altering the structure of medieval 
European society The most unpor- 
tant of these was the growth of 
towns, for an urban and a feudal 
society are mutually contradictory 
terms Towns demand many spea* 
alists, as we have previously ob- 
served, and specialization implies 
the exchange of goods The early 
trade between town and outlying 
distnct, the exchange of manufac- 
tured goods for food and materuls. 
had grown into a much wider com- 
mercial system, which finally reach- 
ed out as far as India and China. 
Merchants, who had no place in a 
feudal structure, had long protec- 
ted tficmserves in, Italy, France, 
Germany and, by the twelfth 
century, m England, by forming 
guilds, which, protected and privi- 
leged, began by controlling all 
trade and ended by controlling the 
towns themselves Crafi guilds 
followed for the protection of 
craftsmeo and of the mysteries of 
special crafts 

Most of the luxuries imported 
into Europe, such as spices, prea- 
ous stones, silk, fine tapestries and 
textiles, ivory, scented wood and 
the like, were brought and discnbu- 
ted by merchants of the north 
Italian towns, of which Venice was 
the most unportant (sec Fig 15) 
Most of the goods produced in 
Europe, particularly northern and 
central Europe, were distributed 
by the merchants of the great 
league of towns known as the 
Hansa England was relatively 
bte seriously to enter the commer- 
cial field, but wool began to play 
a part ui English politics soon alter 
the Norman Conquest 

Just as merchants and craflsmen 
wcre^ becoming independent of 
feudal control, so barons were 


gaming freedom from the Crown 
by the substitution of money pay- 
ments for service By a process 
superficially similar to this commu- 
tation of feudal service, the peasants 
of France, Germany, and England 
had begun lo work for wages. 
They had, however, substituted for 
a bfe hitherto protected a life 
dependent on their capacity to sell 
their labour In 1348, after a long 
penod of wars against France, the 
English nation fell a victim to a 
plague known as the Black Death, 
which destroyed from a third to a 
half of the English population 
The consequent scarcity of, labour 
gave the peasants the opportumty 
to demand higher wages, and when 
a senes of Statutes of Labourers 
imposed heavy penalties on any 
who received or gave such increased 
wages, the peasants rebelled Sittu- 
br revolts occurred is France and 
Germany A second result of these 
dunges in the conditions of peasant 
labour was that landowners either 
faced increasmg impoverishment 
by having to leave their lands 
unworked or but partly worked, or 
were compelled to turn their arable 
fields into pasture in order to make 
money by sellmg wool to the 
merchants Tfie subsequent com- 
plete transference of authority 
from the landowner to the mer- 
chant, from a feudal to a commer- 
cial society, was foreshadowed 

The Renaissance 

The various groups of revolution- 
ary changes gradually merged into 
a single but complex movement, 
at once national, democratic and 
mteUectual, towards freedom and 
self-expression. The Renaissance 
of the fifteenth century is the cLmax 
of this long process of national, 
social, spiritual, asthetic, and 
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whose mamage had created a 
united Spam, reached what he be- 
lieved to be the Indies Though he 
never knew it be had stumbled on 
the threshold of a New World. 
Another blow had been struck at 
the power of Rome, for the centf® 
of European miportance was rapidly 
to pass from Italy and the Meitcf- 
ranean to the Western nations and 
the Atlantic France, the new and 
vigorous little ration, of Holland, 
and rapidly awakenmg England 
were soon to challenge the raont)- 
polistic claims of Portugal in the 
east and those of Spam in the newly 
discovered and almost empty conti- 
nent of America (see Figs 1 8 a and 
18b) With the development of 
commercial and unpenal nvaliy 
between the nations of western 
Europe the modem age had begun 

Erelation of Modem Europe 
It IS possible to mdicate only m 
the barest outline the changes which 
the rapid development of national 
seIf<onsciousne&s has brought 
about in the political structure of 
modem Europe From the sis- 
teenth century to the end of the 
eighteenth, Europe is best con- 
sidered as being m three stages of 
development In the west were the 
strong nation-states of Spam. Por- 
tugal, France, Holland, and Eng- 
land to which last m 1707 and 1801 
Scotland and Ireland were respec- 
tively united In the centre were the 
many states, small and great, which 
formed the Holy Rjoman. Empire 
and Italy, with Sweden’s domin- 
ions, which included Denmark, 
Norway, and the greater part of the 
eastern httoral of the Baltic, lying 
to the north. In the east lay the 
racially divided and pohtically con- 
fused Hungary, the anarchic and 
dismtegratmg Poland, the Turkish 


Ottoman Empire with its depressed 
and Christian subjects, and the 
Asiatic and feudal Russia spreadmg 
vaguely through its forests and 
‘ steppes mto Siberia 

Social lyends m England and France 
The Tudor rule of England (1485- 
1603) had created a new commer- 
aa(anstocracy,strengtbenedPaTlia 
ment, established the Protestant 
National Church, and turned a half 
conscious nationahsm mto an en 
thusiastic patnotism. espeaally 
after the defeat of Phihp II’s 
Spanish Armada But before Eng 
land could be safely launched on 
her commercial and imperial 
course, under the control of a 
capitalist regime, the newly em- 
powered merchant class had to 
defeat the last representatives of the 
old order, which the anstocratie 
Stuans attempted to revive The 
defeat of the Cavaliers in the Civil 
War IS essentially a defeat of a 
landed aristocracy and a feudal 
conception of monarchy, supported 
by a very medievally mmded 
Church, and a victory for the mer- 
chants who, by the eighteenth cen- 
tury, controlled the government of 
the country That it was also a 
VKloiy, after 1689, for parhament- 
ary rule was a necessary conse- 
quence The control of the nation’s 
expenditure and revenues passed 
into Parliament’s hands, and m 1694 
the Bank of England was founded 
and the National Debt floated 
France, after a period of civil 
war, was restored to order by the 
first of the Bourbon French kings, 
Henry IV, a progressive materialist 
like the English Tudors He encou- 
ra^d the development of France’s 
resources, introduced new mdus- 
tnes, and sent out settlers and ex- 
plorers mto North America But 




Fig 18b. The discovery of the New World by Columbus overturried the 
medieval conception and put Britain and western Europe at the focal point 
of the world's expanding trade routes 


United Kingdom mistress of the where despotic monarchy and 
seas, an unnvalled commercial feudal aristocracy still survived, 
power, and with a growing oversea *1116 'var which \revolutionary 
empire France bad to wage created (he 

France, increasmgly aware of the opportunity for Napoleon, the 
stifling influence of the surviving most succ«sfol and unscrupulously 
power and privileges of a merely ambitious of the generals,, to estab- 
decorative aristocracy and court, at hsh a military dictatorship 
last overthrew the obsolete regime 

in the bloody revolution which Disunity m Europe 

began m 1789 Essentially the The defeat of Napoleonic France, 
French Revolution was a repetition after more than twenty years of 
of the English Civil War, except fighting, left Bntam at the begin-' 
that its long postponement made it mng of the nineteenth century free 
all the more temble, and all the to complete her develt 
more dangerous to other states first industrial specialist 


27S 


WORLD HISTORY 


nauooal scale, while Europe was to 
continue for the greater pan of ibe 
entary, llw sfniggJe to overthrow 
surviving aTBtocratic and despotic 
rule 

Meanwhile in Italy the absence 
of any strong central authority, 
eccksiasticaloravil andthejealous 
nvalfies of the little principalities 
which had grown round the nch city 
states left Italy a prey to her more 
powerful neighbours, aod she sank 
into an impotence from which she 
did sot emerge until the nineteenth 
century Similarly in Germany or 
rather the Holy Roman Empire 
the independence of powerful 
pnnees lay aod ecclesiastical, and 
the fictitious natu« of imperial 
atithonty had pretentod the do- 
velopnwnt of national unity The 
war which began u 1618 as a reii 
gious struggle between the Roman 
Catholics and Protestants of Ger 
many.aod which through the inter 
ventiOQ of France Spam and 
Sweden lasted for thirty years m 
the Empire left Germany impover 
ished and hopelessly divided The 
hction of empire lasted until 1806 
when Napoleon abolished it and 
transferred the imperial crown to 
his own head 

Of the many states which bad 
gone 10 form the Emp re, two the 
Archduchy of Austria and the 
Electorate of Brandenburg had 
outgrown the others The Haps 
burg rulers of Austria bad held a 
Virtual monopoly of the imperial 
title and by mamages and anneu 
lions had acquired temtoncs which 
luade tbcap the most unpoctant 
rutuig family of Europe Bracdea 
burg became m 1700 the Kingdom 
of Prussia, which by the end of the 
cighictnih century, had become a 
formidable military power Aft« 
the defeat of Napoleim Germany 


was formed into the Germanic 
Confederation, with Austria and 
Peiissa as two of its members As 
both had become Great Powers, it 
was incvttabk that they should be- 
come nval states for the idtimaie 
control of Germany 

Growth of Russia 

While the national states were 
developing in western and central 
Europe the lands of eastern Europe 
had hardly reached the stage of 
urbanuaiion Russia more Asiatic 
than European was still a land of 
serfs and tyrannous o verlords when 
after (he fall of Constantinople in 
1453 the Grand Duke of Moscow 
daimed that the crown and title of 
the Eastern CaKar (or TsarJ should 
be transferred to himself Peter the 
Great Tsar from 1689 to 1725 
deicrmmed to make Russia a Euro- 
pean Power AAcr cooquenng 
Swedes be ^ve Russia a coastline 
aod built a sew capsul, St Peters- 
burg on the Baltic coast Between 
Russia and central Europe lay the 
anardue feudal kingdom ofPotand, 
while to the south and south-west 
lay the Turkish Ottoman Empire 
spread over the Balkans and ex- 
tending along (he northern shores 
ofibe Black Sea It was the work of 
Chthenne the Great, Empress 1762 
(796 to defeat the Turks, extend 
Russia to the Black Sea, and to 
arrange the pattUiott of Poland be- 
tween Russia, Prussia, and Austria. 
After the third of such unscrupulous 
partitions Poland had disappeared 
from the map aod Russia to be 
recognized #5 a European Power 
The opportunity to enter actively 
the European arena came with the 
Napoleonic War, and, m 1807, at 
Ttbit, the two emperon Napoleon 
and the Tsar Alexander I, met to 
divide the world between them. 
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Five years later Napoleon was 
retreating from Russia with the 
tattered remnants of his defeated 
army, two more years and Alexan- 
der was sharing the honours of 
victory at Paris and later at Vienna 
with the representatives of Austria, 
Prussia, and Britam These four 
nations* joined by France m 18!8, 
formed m the nmeteenth century 
the Concert of European Powers 
Of these 6ve nations, three were 
ruled by despotic monarchs, France 
had but temporarily repressed her 
revolutionary urge, and England, 
afraid of the agitation which was 
expressing the discontent of her own 
peoples had a repressive and re- 
actionary government when Europe 
settled again to peace after 18IS 
Though Bntain soon withdrew her 
support from the scheme whereby 
the Great Powers were pledged 
jointly to intervene m any country 
where the existing order was threat- 
ened by popular upnsmg the re 
mainuig Powers were strong enough 
to maintain a sufficiently reactionary 
and repressive regime to make 
further revolution inevitable In 
the 1 820 s there were revolutions m 
Greece, southern and northern 
Italy, Spam, and the Spanish 
colonies m South Amcnca, in 1830 
and agam m 1848 revolutions 
spread from France, finally to over 
throw the system of jomt interven- 
tion which had imposed its re- 
actionary authority on Europe for 
a generation France became for 
vba, wsssni Vfffie niepcWire, fecft 5t«a 
years later her P^ident, Louis 
Napoleon, adopted the title of 
Emperor Napoleon III 

UmficatioD In Italy and Gennany 

In Italy the political genius rf 
Cavour and the military exploits of 
Garibaldi broke the temporal power 


of the Popes and unified the Italian 
states, by 1871 Italy had welded 
herself into a kingdom under Victor 
Emmanuel II of the House of 
Savoy Prussia had driven Austria 
from the Confederation m 1866, 
and, after defeating France m 1870- 
1871, created the German Empire 
The Pnissiam 2 ation of Germany 
by “blood and iron,” the work of 
Bismarck, had been accomplished, 
while the adoption of the title 
Kaiser, the German form of Oesar, 
for the new ruler of Prussianized 
Gennany, was significant of the 
ambitions of this military state 

British Industnal ReTolutiOD 
These great changes m the 
structure of nineteenth-century 
Europe gave Britain ample oppor- 
tunity to develop her economic 
revolution undisturbed We have 
already observed that m the eigh- 
teenth century the Bntish Govern- 
ment had. in efiect, passed under 
the control of the moneyed classes, 
and that a vast trade had begun 
Co develop between Bntain and 
the outposts she had established 
m the Far East and m America 
The economic poLcy she had 
accepted, the Mercantile Policy, 
was based on the belief that a 
monetary profit was the only 
entenon of value This implied 
that there should be a maximum 
output for export and a mmimum 
importation, so that there should 
be a balance in gold This miser- 
Vke -pdcis}, tVie iTfiiss 

of people poor, implied also the 
capitalization of Bntish production 
The capitalization of farming and 
Its rapid and saentific development 
were followed by the capitalization 
of the cotton industry, while the 
mvention of sp innin g and weaving 
machines stimulated the production 
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first of cotton goods and later of 
other textiles The invention, and 
improvement of the steam engine 
and Its application to the pumpmg 
of water from mines, and later to 
the working of bigger and stiB 
bigger machinery, led to the 
development of Bntaios coal and 
iron resources By (he beginning 
of the nineteenth century England 
had become an mdustnal nation 
of specialized manufactUFcs con 
centrated near the coalfields, wnh 
smoke-grimed towns sprawling 
round the mills mines and fac 
tones of the Midlands and industrul 
North 

This enormous increase m the 
production of wealth did not for a 
long tune improve the conditions 
of life for the workers Wages 
were incredibly low prices of food 
were Icept hi^ by import duties 
which included a prohibitive com 
law children aod women were 
employed m mines and factories 
under appalling conditioas and all 
attempts of workers to combine for 
the purpose of improving (besr 
conditions were repressed 

Though repressed labour was 
not silenced and the spark of 
human kindliness which is never 
quite extinguished Bickered and 
sometimes flared id Parliament 
Itself The demand for the reform 
of Parliament for the enfranchise- 
merit xjf the middle class and the 
representation of the uidustnal 
towns, could not be delayed after 
1832, when the great Reform Act 
was passed But the subsequent 
reforms were disappointing and 
the Chartists dematsded the pariia 
memajy representation of the work 
mg cla^s and manhood suffrage- 
They were ndiculed, but their 
demands were aot forgotten 
Gradually frie free trade poli^ of 


Peel and Gladstone, the develop* 
meat of railways, and the generally 
increased prosperity, softened the 
worst abuses, and the further 
extensions of the franchise in 1867 
and 1885 were followed by far- 
reaching soaal reforms and the 
recognition of trade unions 
It was during (he last third of the 
nineteenth century that Britain sud- 
den^ discovered that the vutuai 
monopoly of world trade which 
she had so long enjoyed was being 
cffeaively challenged by oatioos 
which had begun to develop their 
resDurtes and to become industnal 
nations after (be fashion of the 
United Kingdom. The new Ger- 
many was already a formidable 
and jealous competitor, and the 
United States hardly less so Tbe 
age of industria) mterttauonal 
rivalry had begun, a nvalry embit- 
tered by the fact that Bntaia bad 
created a world-wide empire which 
it was wrongly assumed would 
provide exclusive markets for 
Bniisb goods and an adequate 
soutce for all Bntain’s needs Ths, 
(hen, seems a suitable moment to 
glance at what has bees occurring 
overseas during these four centuries 
of European development 

C^o&lzatko of America 
The New World on which 
Columbus stumbled was an almost 
empty land Red Indians. suU m 
(be (nbal hunting stage, wandered 
near the forest edge in the northern 
oontmeot In the mountaia strong- 
holds of Central and South America 
anaeat avilizations had survived, 
with powerful pnesihoods, elabor- 
ate religious ceremonial, and using 
omamcDts and vessels of gold and 
»Jver The Sjjanish conquest of 
these regions as that of Memco by 
Cortes, or of Pern by Pizario, or of 



COLONIZATION OF AMERICA 


Chile by Almagro, brought easy 
neaiih io Spam, and laid the ibim- 
dations of Latin Amenca 

In the northern continent English 
settlers, some traders, others refu 
gees from religious pereecution, 
founded colonies along the easiem 
coast, and separated by the Appal- 
achian Mountains from the French 
settlers who had penetrated along 
the St Lawrence valley into the 
mtenor By the Georgian period 
there were thirteen Bntish coastal 
settlements extending from the 
Pimtan New England colonies m 
the north to the cotton plantations 
and convict stations of the Caro- 
Imas and Georgia in the south 

DcTelopment of the USA. and Canada 

The British mercantilist policy 
of the eighteenth century included 
the restriction of the economic 
development of these young colo- 
nies, particularly the industrial and 
commercial activities of the New 
England colonists A senes of 
Navigation Laws restricted their 
exportation of named goods to 
Bntish ports, and young industries, 
such as the manufacture of fur hats 
and copper smelting, were forbid 
den The resentment felt by the 
colonists against the country from 
which the ancestors of these particu 
lar ones had fled through persecu 
tjon, had to smoulder unexpressed 
until the menace of French attack 
had been removed by Wolfe’s con- 
quest of Canada in 1759 Continued 
repressive measures persuaded the 
colonists to declare their indepen 
dence (1776) The unsuccessful 
war Britain waged against them 
ended in 1783 when the new and 
independent nation of the United 
States was bora 

Loyalists from the United States 
and emigrants from home began 
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to add to the population of the 
SIX Canadian colonies which were 
all that remained to Bntam after 
ttw formation of the United States 
of Amersca, they were Newfound 
land, New Brunswick, Nova Scotia, 
Pnoce Edward Island and Upper 
and Lower Canada In 1839 Lord 
Durham, sent out to investigate the 
economic and political discontent 
of the colonists, advocated 
amongst other recommendations 
which were embodied m the Act of 
Union 0 f 1 840, the umon of Upper 
and Lower Canada and tlie gift of 
fully respomible self government 
Die success of this expenment is 
the germ from which the British 
CommonweaUh of Nations has 
grovm In 1867 the British North 
America Act created the Domin- 
ion of Canada by the federation of 
the four provinces of Ontario 
(Upper Canada), Quebec (Lower 
Canada), New Brunswick, and 
Nova &otia In 1873 Prmoe 
Edward Islandjoined theDominion 
Newfoundland still remains a separ- 
ate colony 

Both the United States and 
Canada spread rapidly westwards, 
across the praines which might 
well be the granary of the world, 
and into and beyond the Rockies 
to the Pacific coast Only once was 
the union of the states threatened, 
when the claim of the southern 
states to secede arising out of the 
question of slavery led to the Qivil 
War of I86I-186S The victory of 
the nortbera states meant the 
preserva.tion of the union and the 
emanapation of the slaves Round 
the Great Lakes have grown vast 
industnes, fed from the inexhaust- 
ible resources of the United States 
and Canada, transcontinental rail- 
ways connect these centres and the 
Atlantic ports and Pacific ports 
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Hie openiBg of the Panama Canal 
in 1914 prodded another means of 
comniamcaticni belwTcn the OM 
World and the New 

the British la ladia 
In India, the long struggle 
between the Frrndi and British 
settlers had ended a tbc supremacy 
of the Bniish East India C^paay 
As a result of Oive's ■wctones over 
the French and their native allies 
the trading company had become a 
Sosereign Power in (he Ganges 
Valley with responsibility to no 
one The worst abuses consequent 
on such irresponsible autbonty 
melded by traders were mitigated 
by the work of V.afTen Hastings, 
appointed by the Dntish Govern- 
ment as the first Governor-General 
in 1774 It was the policy neiiher 
of the Bntuh Government nor of 
the company's dirwtora that the 
traders tn India should do anything 
other than trade but each new 
Ca\ercor-Ceneral found conquest 
thrust upon him So rapidlv grew 
British responsibilities m India that 
in 1833 the tradinc function of the 
company ended and it was con- 
verted into an instmment of 
government. Periods of peaceful 
reform alcemateid with further 
acquisitions of territory until Lord 
Dalhousie. Governor-General from 
1843 to 1856 conceived the idea of 
a Bnudi Empire in India, which 
was to have all the benefits of 
Westera civiliauon. Trampon 
was improved, telegraphy tntfo- 
duerd, a postal system organized 
canals constructed, new industries 
introduced, ports and barbouis 
reconstructed, saenttfic methods 
applied to forestry, methods of food 
conservation and distribution j^an- 
ned to relieve famine, and the 
tncrea.sed use of the English lan- 


gtage encouraged. In a, decade 
Indian trade was double^ end 
Dalhousie retired from offia ex- 
pressing the belief that India was 
launched on s long career of 
pencefui devTlopmcoL Yet in the 
following year the Indian Mutiny 
broke out in the regiments stauoned 
at Meenit, to find support from 
many of the educated Hindus who 
pitferied then- own civihzauon to 
that of the West, and from those 
alienated by Dalhousie's temtonal 
aiuttxatioQs. 

The suppression of the rootmy 
was followed bythcBboIiuonofllK 
company and the assumption of 
direct control by theBnttshGov'em- 
mem In 1377 Lord Beaconsfield 
(Disraeli) persuaded Queen Victora 
to assume the title of Empress of 
India, and a Durbar of Indian 
pnnees was held to her honour 
Another, la 1903, celebrated tbc 
accession of Edward vn in 1901 
as King Emperor of India. 

Eairtircan Pteebatwo is the Far Cut 

VSlien in 1333 the East India 
Company lost its trading pnnleges, 
which had included Chm^ traffic, 
this trade passed toto the huids of 
private operaiors who cared nothing 
for the scniplos and regulations 
which had distaphned the com- 
pany s servants. China had for- 
bidden the importation of opium, 
which the company had hitherto 
sold to China m return for tea, 
silk, and porcelain. The defiance 
of this ban led to the seizure and 
destnictjoa cf vast quantities of 
opium stores the Chinese and 
the dettand that the traders should 
te punished The dispute led to 
war (1839-1842) and to the cession 
by Ouna of Hong Kong to Britain, 
and to the admission of European 
traders to the Treaty Pons of 
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Canton, Foochow, Amoy, Shang- 
hai, and Ningpo A second war led 
to the opening of the port of 
Tientsin to British trade (1860) 
Other European countries were 
already developing "centres of 
interest” in the Far East France 
was established in Indo-Chma, 
Annam, and Tongking, Russia had 
seized Amur; the Treaty Ports 
resembled European oties Japan, 
impressed by the obviously supenor 
effiaency of European and Ameri- 
can methods, opened her ports and 
towns to American and European 
experts, and in a decade advanced 
into an mdustml state organized 
on typically Western lines 

Australia, New Zealaad and South 
Afrira 

To the southeast of Asia lay 
the almost empty land of Australia, 
whose barren-lookins northern 
coastline had attracted only spor- 
adic and halfhearted interest even 
from the Dutch settlers of the East 
Indies That the south-eastero 
comet vfas far from barren was 
discovered by Captain Cook on the 
first of ha great voyages (176S- 
1771), and, aAer the loss of the 
Amencan colorues, Tasmania or 
Van Diemen’s Land and south-east 
Australia, renamed New South 
Wales, were selected as convict 
stations. From these and free 
settlements, as at Adelaide, Mel- 
bourne, Bnstane, modem Aus- 
tnla has grovm The opening of 
the Ballarat goldfield in 1851 
brought an inrush of immigrants, 
from 1800 to today Australia’s 
population has increased from five 
thousand to seien and a half 
millions, most of whom are con- 
centrated in the cast. 

In 1901 the six states— Western 
Austraba, Tasmania, South Aus- 


liaba, Queensland, New South 
Wales, and Victoria — united to 
tbrra the Austraban Common- 
wealth 

It was not until the I830‘s that 
colonizationof NewZealand began, 
and the islands were formally 
annexed m 1840 by Britain The 
Governor landed only a few days 
before Ihe amval of a French 
squadron I A long struggle with the 
native Maoris lasted until about 
1870. after which date the colony 
began to develop rapidly. In J876 
the vanous admirustrative areas — 
Auckland, New Plymouth, and 
WeUingt on In North Island, Nekon, 
Otago, and Canierbuty m South 
Island— aiojted to form the Domi- 
nion of New Zealand 

In the seventeenth century the 
Dutch bad begun to settle in the 
attractive land of South Afnca 
One of the results of the Napoleonic 
War ms that this Dutch colony- 
passed into Bniish possession, and 
within a few yeara some thousands 
of British bad ailed to the Cape 
Quarrels between the British and 
Dutch or Boer settlers led some of 
the latter to trek to new settlements, 
and from the scattered farms they 
established grew the colonies of the 
Orange Free State, the Transvaal, 
aad Natal 'Ihe rapid development 
of Cape Colony led to the grant of 
a Legislative Assembly in 1854, and 
to self government in 1872 

Trouble with the Boers began to 
be senoos voth the discowty of 
diamonds at Kimberley, which 
both the Bntish and the Dutii 
claimed to be in their territory, and 
with the discovery of gold in the 
Witwatersrand. or "the Rand," m 
1885 The Rand, which was 
Transvaal territory, was rapidly 
mvaded by gold-seeking adventurers 
from most parts of the world 
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Sooft these Wfton^ersouinumbttcd 
the Dutch population of the Traos 
vaaF, and the (o wi of Johannesbure, 
buih by the goJdmmers, grew into 
South Afnca’s largest town 
MeantthiJe. Cecil Rhodes, the 
Prime Minister of Cape Colony 
had begun to develop the land now 
called Rhodesia v^here a chartered 
company was opening mines and 
budding roads and railways under 
the protection of a small amy 
whose function was to matntain 
order It is'as this army which 
the Vitlanders invited into ihe 
Transvaal whcQ the studied penc 
cunon by the Boer population 
and then President Kruger be- 
came intolerable The small force 
under Dr Jameson was defented 
and both Rhodes and Jameson vvere 
disgraced by the British Govern 
meot which had had no previous 
knowledge of the raid Encouraged 
by the Kaiser Kruger took up the 
cause of the Boers generally for the 
possession of South Africa and war 
between chem and the Bncish began 
in 1899 After an unexpectedly 
severe struggle the British defeaicd 
the Boers compensated them for 
their losses and promised self 
government to the Dutch colonics 
which were incorporated in the 
British Empire The Union of 
South Africa was completed m 
1910 and General Botha a Boer 
was ihe first Prime Minister 
Southera Rhodesia received respon- 
sible government ml 923 Northern 
Rhodesia remained a Protectorate 

Partnion of Afnea 
As the nineteenth century begao 
to draw to a close, the nations of 
western and central Europe, having 
at last more or Jess setcM their 
internal problems suddenly awoke 
to the realization that Britain had 


established colonies, protectorates, 
and trading outposts m every 
comer of the world Paradoxically, 
It was only at the same moment that 
Bntatn began fully lo appreaate the 
Significance of her “empire.” Aa 
undignified impenat scramble, for 
which Africa offered the only avail- 
aUe field. leR France with Alters, 
the western and central Sudan, the 
greater part of (he Sahara, and a 
share of the Equatorial forests 
Italy claimed Tripoli and divided 
Somaliland with Britain The 
Congo basin fell to Belgium. 
German Tanganyika was the only 
terntory from Egypt to the Cape 
which was not either Bntish or 
under some measure of British 
coBlfol. Germany 5 other temioiy 
was German South West Africa, 
Farther north on (be west coast 
Nigeria was made a British Pro- 
tectorate white Gambia, aad the 
Gold Coast, old slaving stations, 
were also British The controlling 
influence over the Suez Cana! had 
passed to Britain when Disraeli 
purchased the Khedive s shares la 
1875 

■niubare outline ofthe process of 
oversea expansion, a process to 
which Britain has made (he greatest 
contribution, rather obscures the 
most important essentials of the 
story European Powers bold the 
view that Britain has world wide 
pouessions, which she rules to her 
owa fOiienal and political advao- 
(age but the idea of a Bnttsb 
Empire ended with the World War 
of I9J4-JB In ns place the idea 
of the British Commonwealth of 
Nations, of wfueb the Dominions 
are politically and economically 
independem and equal lo status to 
Ihe United Kingdom, was con- 
coved The idea reached its fulfil- 
racm With the report of the Balfour 
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Committee of the rmpeml Con* 
ference of 1926, when the United 
Kingdom and the Dominions were 
defined as “autonomous com* 
munitics within the British Empire, 
equal m status, m no way sub- 
ordinate one to another in any 
aspect of iheir domestic or external 
affairs, though united by a common 
ailcgiaocc to the Crown, and freely 
associated as members of the 
BnttshCommonweahhofNations ’’ 
This conception was given constitu- 
tional expression m the Statute of 
Westminster, 1931 

First HorM War 

Conspicuous among the many 
factors which combined to cause 
the World War of 1914*18 were 
iDtemational greed and nvalry, 
both imperial and economic, jeal- 
ousy of Britain s empire and trade, 
particularly on the part of an 
ambitious Prussia, belief that 
Britain’s plea for friendly inter 
national collaboration was sheer 
hypocrisy in a nation so well 
satisfied, and confidence that a 
complaisant democracy, which 
would hesitate to make war, would 
if dnven to it be content (o muddle 
through It The obvious threat of 
the Tnple Alliance of Austna 
Italy, and a rc arnimg Germaoy 
dragged Britain from her long 
isolation to seek the alliance of her 
old enemy France and Tsarist 
Russia, which, already humiliated 
by Japan {19(H-1905), was herself 
on the verge of collapse There is 
little pomt m foUowmg (he war 
Italy, hopeful for belter spoik, 
deserted the Triple Alliance and 
joined the Allies, who were re- 
inforced by the British Domiraons, 
other imperial units, and later by 
the United States, and bad the 
ad\antagc of Bruams unbroken 


sea supremacy By 1918 the bnttle 
hardness ofa Prussianized Germany 
broke before the more resilient 
strength of the democracies 

Dtrtb of tbe R. 

In 1917, bread nets in St Peters- 
burg developed without plan into 
the revolution which overthrew the 
Tsardom and established a repub- 
lican government under Kerensky 
Lenin, leader of the Bolshevik or 
extreme section of the Communist 
Party, returned from European exile 
to denounce the new government as 
a bourgeois affair and, afler a bloody 
civil war, established himself as 
Dictator, destmed to carry out the 
most astomshing political and 
economic revolution m history 
The political structure of the 
Union of Soviet Socialist Re- 
publics, a hierarchy of sovsets or 
councils, was essentially the work 
of Lenin The base of the political 
pyramid consists of focal soviets 
representing the villages small 
towns, or parts of towns From 
thescare elected representatives who 
form the soviets of larger areas the 
Oblasts and the Rayons, from which 
in turn the republican soviets are 
chosen, and so on to the apex of the 
pyranud, the All Union Congress of 
Soviets, with us Central Executive 
Committee and Council of People s 
Commissars This political mach- 
ine is worked by the Brotherhood or 
Order known as the Communist 
Party ,, 

After Lenin’s death in 1924 the 
power w-as shared by Stalin, Zino- 
viev, and Kamenev, a tnumvirate 
opposed by a section of non- 
compromismg communists led by 
Trotsky In 1927 Stalin expelled 
Trotsky from the party and became 
Dictator of the USSR Stalin’s 
mam woirk, earned out by means of 


! 
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the First and Second Five-Year 
Plans (J928 1933) was to plan 
Russia a new national econtvny 
and to make Russia capable of 
defending henelf against possible 
invasion What was accomplished 
was little short of miraculous 


Europe a/ler 1918 
In the 1920 s the mt ons which 
had emerged so re^ctly from a 
World War were already drifting 
into further trouble The peace 
treaties were to be based on 
Four Principles and Fourteen 
Points which ftesideot Wilson of 
the United States of America had 
proposed These admirable and 
idealistic conceptions included the 
sympathetic considerat on of the 
interests of peoples and states 
freedom of the seas of trade and 
of n&uoQS to develop in the r own 
way without interference ihey 
included the reduction of arma 
ments the restoration of terrcory 
and fhe format on of a League of 
Nations w th machinery for the 
peaceful settlement of (ncenutionat 
disputes Only the League sur 
vtvcd and chat without the co- 
operation of the United Stales 
with no means of adequately 
enfoixing its decisions and — its 
greatest weakness — with hlile sin 
centy on the part of its wealthier 
members when fac ng problems 
which demanded, for their solution 
some. sacnficiaJ redistnbulioo of 
economic interests 

Rise M (h« Dictators 
Germany by the Treaty of 
Versailles lostVemtory hermerch 
ant fleet and Wr colonies De- 
pnved of resources she had to pay 
a huge indemflity Whether the 
terms were loo harsh or not harsh 
enough ts of lesj consequence than 


the faa that they were impractic- 
able In order to pay Germany 
had to be reconstructed as an 
economic Power Her complete 
financial collapse, together with the 
feeling that loss of Gentan 
markets was hnrmful to British and 
United States interests persuaded 
the United States with more money 
than she could profitably invest to 
lend money to Germany A 
humiliated but arrogant Germany 
dependent on foreign loans con 
vioced that the Allies were weaken 
ing towards her encouraged to 
believe that ev^en in France fear of 
the Bolshewlc menace was creal 
mg advocates for a strong Germany 
and increasingly persuaded that Uie 
factors which had led to her defeat 
in 19)8 were avoidable — such a 
OemuDy was fertile groimcl for the 
growth of nationalist parties deter 
mined not only to regamatl that had 
beenlosi buttocairytoasuecessibl 
conclusion (he poLcy of conquest 
which had failed under the Hoben 
zoBems The leader of the most 
rniportant of these parues was 
Adolf Hiller who bad become so 
powerful by 1938 that Hindenburg, 
the aged President, had to confer 
the Chancellorship on him In 
1934 on the death of Hiadcobui^ 
Hlfcr seized the Presidency and 
reumed the Oiancellorship adopt 
mg the lilte of FShrer 
Most of the growing sympathy 
for Germany particularly the 
tendency to support her economic 
and imperial claims, was alienated 
by the meUiodi of the National 
Social St Party which had placed 
Hitler in power Lilile attempt was 
made to isgu se the Nazi policy of 
making Germany a state wholly 
devoted to the waging of a success 
fid war a totalitarian pol cy which 
bent production education the 
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press, the radio, everything, m fact, 
to this end 

A similar military despotism bad 
been established in Italy by Benito 
Mussolini Italy had emerged from 
the First World War disappointed, 
and conscious of a feeling of 
national mfenonty The feeble 
government was incapable of con* 
troUmg the innumerable elements 
of discord which were reducing 
Italy to chaos, and the view that 
democracy was an inefhaent form 
of government gamed adherents. 
Mussolini, head of the Fascists, a 
military and nationalist party, 
seized power m 1922, re-established 
order, and planned to make Italy 
an mdustnal and unpenal Power to 
be feared 

The vigorous re-armament of 
Germany and Italy was justified by 
the Nazis and Fascists on the 
ground that Europe was endangered 
by the threat of communism, and 
It IS undeniable that fear of com- 
munism, particularly m France, but 
to some extent also in Britain, 
obscured the mam purpose of 
German and Italian militarism 
Many believed that a war between 
the forces of communism and 
capitalism would ultimately be 
inevitable, and the impression that 
It was even unmment was en- 
couraged by events m Spam In, 
1931, a revolution overthrew the 
Spamshmonarchy and theDictator- 
ship which sheltered under it, and 
established a republican govern- 
ment of hberals and soaalists The 
declaration that Spam was a 
workers* republic and the professed 
mtemationahsm of the government 
looked dangerously like commun- 
ism With the formation of an 
Anti-Marxist League m 1933, Spam 
drifted rapidly mto the civil war 
which began m Morocco m 1936^ 


General Franco leadmg the re- 
actionary party That the war 
should have developed into the 
homble mtemeeme struggle it did 
was due to the intervention of 
Musolim and Hitler, and to the 
aeroplanes, armaments, money and 
men they placed at the disposal of 
Franco The war was deliberately 
misrepresented as a struggle agamst 
commumsm, but only sixteen of the 
four hundred and seventy-three 
members of the Spanish parliament 
were communists But to many it 
was the beginning of a grim hght 
between two irreconcilable social, 
economic and political creeds 

The Years of Aggression 
Bniam had shown some degree of 
sympathy for Germany She had 
support^ Germany agamst France 
m 1920 when France occupied 
Frankfurt-on-Main, and agam in 
1923-25 when France occupied 
the Ruhr The world economic 
depression which followed 1929, 
after a penod of artificially stimu- 
lated production, led Bntam to 
regret the loss of European markets 
and particularly of German trade 
Though Britain led the League in 
the application of economic sanc- 
tions a^nst Italy, when with 
poison gas and aeroplanes she 
conquered a relatively defenceless 
people in Abyssirua, the decision of 
fifty nations not to supply Italy with 
arms and certain goods was robbed 
of much of Its sting when iron, 
steel, coal, and oU were excluded 
from the veto In 1935 Hitler, who 
bad regamed the Saar Basm for 
Germany by plebisate, was openly 
le-arming Germany on an unpre- 
cedented scale France, alarmed, 
signed a defensive treaty with 
Russia and appealed to Bntam 
SliU optimisuc, Bntam, however. 
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signed a naval pact with Gertnany, 
grantiTis Germany the right to build 
a fleet up to a third of the Bntah 
sircneth, and thereby acquiescms 
in Germany's re-armament and 
vioUtioD of the Versailles Treaty 
Encouraged, Hiller invaded the 
Rhineland in 1936, and met with oo 
senous rebuff for this further 
aggression- Persuaded that dehaace 
of the Great Powers was not as 
dangerous as might have been 
expensed Mussolini joined Hitler 
in 1936 to form the German' 
Italian Axis Japan had reached a 
similar conclusion and in 1937 
began war on China 
The lime seemed npe for aggres- 
Sion The League had proved 
impotent, the United Statea stiU 
held aloof. France was increasiogly 
tom betw«a fear of Oennany and 
fear of communism . Russia was as 
yet so unknown quantity and 
certauily had Lttle cause to be 
frimdly towards the Western 
aatiDtis, Britain was still intent on 
keeping the peace — she was cer- 
tainly unpeepared for war and her 
refusal to intervene in the Smo- 
Japanese War, though Japan was 
the unprovoked aggressor seemed 
symptomatic In March 1938,Hjtlef 
azinexed Austna to the Rncfa 

Second World War 
That Germany intended to regain 
the Germanic parts of Czecho- 
slovakia was apparent, and at last 
Britain began hastily to re-arm. 
The Bnttsh and French Prune 
Ministers, Neville Chamberlain and 
Edouard Daladier, met Hiiler and 
.VJusso^ at Afiifijcft, and a ceeptag 
Hitler’s word that no further 
aggressions were contemplated, re- 
cognized a “final” restorauon of 
German temtory which took frtHn 
Czecboslovaku la^ areas of land. 


Chamberlain returned to England 
believing that be had “saved the 
peace” But six months later, in 
March, 1939, the rest of Cteebo- 
slot^laa was seized by Germany 
Poland, whose Danzig Comdor 
divided East Prussia from the r«t 
of Germany, was the next obvious 
vKtun, and Britain and France, who 
had guaroRieed her terntonal m- 
legnty, declared war on Germany 
on September 3, 1939, two days 
after Nazi troops had crossed the 
Potish frontier 

Wiihm a year Germany had over- 
run Polani Norway, Denmark, 
Luxembourg, Belgium, Holland, 
and France Italy, once the danger 
of reversal seem^ remote enough, 
joined to play jackal to Hitler. 
Hungary, Buigana and Rumania 
joined U» Axis The Bnttsh 
Commonwealth, after the dranutic 
evacuation of the Bntish foreea 
front the Conimeot at Dunkirk, 
was for a year, left alone to defend 
Itself and any surviving hopes for 
freedom unaided. That Britain, 
inspired by ibe Chatham like 
Churchill, survived the aenal bom- 
bardment of 194041 and the 
more dangerous U-boat attacks on 
her shipping, that Germany should 
have broken her pact tvitft Soviet 
Russia and that her armies, after 
peoeiratipg into the heart of the 
Soviet temtory should have been 
rolled back from Stalmgrad, that 
the British should have defeated 
the Afnka Korps at Alomein, 
could hardly have been expected, 
yet tile truth is so recent that the 
story needs no re-telhng. Nor is 
iixn space to do num: tftart 
chronicle the United Stales’ entry 
into the war, under the vigorous 
presidency of Franklin D Roose- 
velt, after Japan’s treacherous 
sinki(% of the greater part of the 
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United States Pacific fleet at Pearl 
Harbour, the American and British 
tnamphs w North Afnca and 
Italy, and, with naval supremacy 
finally established, the British and 
Unit^ States landings m Normandy 
m June, 1944 

* By the end of April, 1945, the 
British, United States and other 
allied forces advancing from the 
west, and the Russian forces 
advancing from the east had met 
on German soil, on May 7 Ger- 
many surrendered unconditionally 
Japan, although fighting a losing 
battle, might have mamtained the 
struggle for many months, but the 
Allies unkashed a new and temble 
weapon against her After atomic 
bombs had devastated Hiroshima 
and Nagasaki she surrendered (on 
August 14) ere worse befell 

The United Nations 
That the last view of humanity, in 
this brief survey of world history, 
should have to reveal the greater 
part of the world s peoples engaged 
in a war m which every conceivable 
scientific aid and hunun effort 
were devoted to the destruction of 
life. Wealth and the irreplaceable 
treasures of the past, with hatred, 
fear, greed jealousy and the like 
still the most obvious motives of 
general human behaviour, is to 
make of world history a pathetic 
tragedy If there were nothing to 
add, the record would be even 
more deplorable and humiliating 
But even m this gloomy age, when 
Need is elbowed out of si^t by 
Effective Demand and competition 
has grown unscrupulous, there are 
gleams of hope There is a growing 
insistence, particularly amongst the 
people of the British Common 
wealth of Nations, which includes 
the United Kingdom, and amongst 


the peoples of the United States, 
that the vision of a world’s people 
In friendly and peaceful co- 
operation IS not a poet’s dream, 
but a practical possibility Many 
times dunng the war the responsible 
representatives of Soviet Russia, 
the United States, and Britain 
expressed this ideal as the necessary 
basts of post-war reconstruction 
The conversations at Dumbarton 
Oaks, in the autumn of 1944, 
proposed the formation of a United 
Nations Organization with the 
objects of mamtainmg international 
peace and security, the development 
of fhendiy rciations atnong nations, 
the achievement of mtemational 
co-operation m the solution of 
economic, social and other pro- 
blems, and the provision of a 
central organization for the real- 
ization of these common ends At 
Yalta, ID the Crimea, Stalin, 
Churchill, and Rooteveli re- 
affirmed their adherence to these 
principles, and arranged for the 
assembly of an mtemational con- 
gress at San Franasco, which 
commenced work on Apnl 25, 
1945, for the elaboration of the 
necessary organization Unfortun- 
ately, the end of the European 
phase of the second World War on 
May 7, and of the Japanese phase 
on August 14, left a residue of fears, 
suspicions, contradictory aims and 
ambitions, andimmediateptoblems, 
sufficienily disturbing to re-affirm 
the flinnsy nature of the ideal 
Nevertheless, the representatives of 
fifty-one nations met in London 
early m 1946 to establish the United 
Nations’ Organization whose sym- 
bol (see Fig 19), suggests the all- 
embracing umty and inter-depend- 
ence of the world’s peoples. 

There are, too, material ^d 
UTKootrollable factors which must. 
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in time, necessitate some world* 
planned economy. The BnUsh 
Dominions, as yet with small but 
rapidly growins pc^ations. are 
passing in varying degrees from the 
agncultura] to the uidustnal stage 
of economy Canada, the Umted 
States, and Latui Aisenca, with an 
ujcreasittg tendeoey toirards the 
correliuon of theif already vast 
indostnal output, are but little 
beyond the begmiung of the 
development of Uieir almost in- 
eahausuble resources Hydro* 
electric power is extending lo- 
dustmltzation beyond ibc coal* 
helds, and European nations which, 
but recently, had an essentially 
rural economy, are already dcvclop- 
ujg jmponant manufaciunng in 
duslnes. In tune the age of 
tndusinal nvalry must pass, because 
hutnui developcnene v^l reduce it 
to aji absurdity 

piaoung a VtorM Ecooooy 
Some Idea of the changing 
economic situation may be gamed 
from the fcllowms statistics which 
are based on the Bntish Board of 
Trade Remnu unless other refer 
ences are quoted Before the Fust 
World War the United States was 
a debtor nation, but a nation which 
was reducing her vast indebtedness 
to the world by her developing 
indastnes and shipping service. 
After the war she was the world s 
greatest creditor, but she was what 
IS known as an immature creditor, 
t e. one which still is paying interest 
on old loans A few years before 
the outbreat of the Swnd W'orld 
War America had becoctie a matwe 
creilitor, with an enormously ex- 
panded industry From 1935 to 
1937 the exports of the United 
States mcrcased by more than 1,000 
tndlaon dollars {rather more Hv»n 


£200inilbon>, an increase of searlya 
third. In the same years Canada's 
exports increased by 39 per ceoL 
By 1929 Canada had become one of 
the SIX creditor nations of Uk 
world. The others were the Unned 
States, (he United Kingdom, France 
(the three matured actors). 
Sweden, and OrchoslovaJoa (see 
Aylmer Vallatwc’ "Foreign Trade 
and the Exchange”) 

The unporiaflce of this to the 
Unacd Kongdotti becomes obvious 
when It is realized that Britain 
ceased to be a creditor nation m 
1931 ' In 1929, after buying goods 
which cost the astonishing total of 
£1.220 million, for whudi she paid 
by exported goods (£839 nullioa), 
shipping and other invisible ex- 
ports t;6 1 D milbon), and by mtemt 
00 invested Joans and other receipts 
(£274 million), the United Kingdom 
was left with s credit balance of 
£103 million Adding £15 mdlion's 
worth of imported gold buUion. 
Britain had £i)8 million available 
for foreign initstmeol In 1931 
exports, shipping income and re- 
ceipts from lavestments had so 
shnink that the commemal year 
ended with a debit balance of 
£69 tnilhon. By 1936 the bslazKS 
of payments showed a deftat on 
the year s trading of £246 imUion. 
and, if the heavy export of gold is 
excluded, of £19 cullion 
The Government NVhite Paper 
issued to November, 1944, gi\TBg 
statutics relating to the war effort 
of (he United Kingdom showed 
that during the war overseas assets 
to the value of £1,065 million had 
been sold and that liabilities abroad 
amounting to over £2,300 tndhon 
had b«n incurred- 
Already, therefore, the United 
Kingdom, with enormously in- 
creased debts, reduced shipping. 
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lost or withdrawn investnicnts, and 
with more numerous and more 
formidable industrial competitors, 
IS compelled to regard some form 
of planned world-economy and 
international coUaboration as 
necessary for her own economic 
secunty There can be no doubt 
that, in time, the necessity will 
thrust itself inevitably upon all 
nations, however unwiUing they 
may be to recognize ii 

More or less at one m their 
denunaation of the inherent attri- 
butes of a capitalist economy, 
socialist theories differ essentially 
on the Question of the extent to 
which a national economy should 
be state controlled The govern 
ments of several European coun 
tnes mcluded among their plans 
for post war reconstruction vary- 
ing degrees of nationalization of 
banking and the larger mdustnes 
The Bntish Soaalist Government, 
in particular, mtroduced a wide 
programme of nationalization 
which included the coal mines, the 
railways and the Bank of England 

Theoretical communism, fo 
which Russia’s astomshing and 
gigantic experiment is the nearest 
approach, advocates an absolute 
control by the state Logically this 
implies that all the national sources 
of wealth, material or human (and 
human sources mclude, m addiuon 
to labour, such capacities as skill 
imaginaiion, ingenuity, organizing 
ability, and the like), together with 
the goods produced, belong to the 
nation as a whole This in turn 
impbes that the controlling agency 
must be genuinely and disintcrcs 
ledly a nationally represenialive 
body 

Without refemng to the many 
other and less extreme doartnes 
directed towards social and econo- 



Fig 19. Symbol of the United 
f/ouons, set up at San Francisco 


mm readjustments on a national 
scaJ^ j! 15 clear that there is a vastly 
chan^ attitude m the world to- 
day towards the factors involved 
in the production and distribution 
of the worlds wealth Amongst 
the Workers there are a greater 
koow]eds«> ^ developing intelh- 
gence, and a greater understanding 
of the meaning of social freedom 
There ts a healthy tendency to put 
even such accepted concepts as 
democracy into the dock, to ask 
"What IS democracy?’, to acanisc 
It of "many faults, stupidities, and 
shoTtcomiogs," and to come to 
some rational conclusion about u 

The Gleam of Hope 
There are healthy signs, and in 
(hem lies a gleam of hope More- 
over, even m this materialistic age, 
when there seem to be so many 
who scoff at idealism as a sham and 
hypocrisy, who believe Man to be 
wholly selfish, who contend that 
secunty depends only on force, 
(hat love is a glandular mechanism, 
and that there is no value other 
than the practical, even now there 
are poetry and music, and young 
poets who have said, in a dozen 
lines, what pages of the historian’s 
prose can only suggest 



F»g 1 Clock Tower of the Houses of Porlxment symbol of Bntish 
tiemocraM so^ertment By mghs a bg^t at the tower tells the atuens oj 
London %hen the House is sinutg name Btg Ben often appUed to 
the Chek Tower, belanes to the great bell on which the hours arestruex 
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of fcJ/Ucs Forms of Go\ernmeni Briush ConsMuUon Liberal 
Party Conservative Party Trade Unions Chartism Co-operative 
Movement Labour Party Karl Marx Fascism National Soetalism 
Communism British Parliament The Crown House of Lords House 
of Commons The British Cabinet Party Politics Parliamentary 
Procedure The Cm! Service Government Offices Local Goiern- 
ment Bates and Taxes Government of London Bate Allocations 


Derating Statute of IVestminster 

P oimcs IS the art aad science 
of government and the ad- 
ministration of public affairs 
This IS a minimum, not a maxi- 
mum, definition Some authorities 
(G D H Cole being one) hold 
that in the near future "poUucs and 
economics will cease to be thought 
about as mainly separate problems, 
and will present themselves as one 
and the same problem ” The 
socialist wil! subscribe to this, the 
noa-soaalist not necessarily so, 
although he will admit that m 
these days of public corporations, 
of such undertakings as the London 
Passenger Transport Board and (he 
central Electricity Board, of direct 
trading by local authorities and 
their employment of direct labour 
for building and other purposes, 
facts supply an increasing amount 
of support for this view Con- 
siderations of space demand that 
the narrower and less controversial 
oennition shall' be accepted' here 
Many \^o readily associate 
politics with Big Ben (sec Fig I) 
and a borough town hall s counai 
chamber assume that the workdone 
by elected representatives in the 
parish hall of a village or m the 
room behind the bar of a hamlet's 
one inn is too tnvial to be desenbed 


League of Nations Untied Nations 

as politics Nothing of the kind 
The decision to erect a lamp-post 
in Little Stodgham is, if the cost be 
voted from public funds, as much 
politics as the Budget a British 
Chancellor of the Exchequer opens 
in April, the authorized pun^ase 
of a Union Jack and a string of 
bvmting in Great Stodgham is. 
when public funds bear the expense, 
as much a political aciasade^tein 
the House of Lords— and often of 
more practical significance 
Jt IS frequently a Briton’s proud 
claim that the British are the most 
politically expert people in the 
world This, like most national 
boasts IS an exaggeration of a 
Iruth Ycl, truth m essence it is 
The Dominion Governments, the 
governing bodies of the Colonial 
Empire territories, the United 
States Federal and State Govern- 
ments all these are based on the 
principles and to a large extent on 
the practices ot'democracy as it is 
known m Britam 
Before democracy is defined, here 
are brief definitions of forms of 
gowrument with which men have 
experimented in the past, and with 
most of which they are still 
cxpenmenting today — , 

Monarchy is that system of 
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government in ivhich supreme rule 
15 invested in the person of a sio^ 
(usually hereditary) sovereign or 
mooaiuh. A fcmg is not necessarily 
a monarch is the strict sense of the 
term snce, as ui Bntain. Denmark. 
Norway, Sweden, Bclgiiim and 
Holland, his sovereignty is largely 
nominal, the reabty of sovereign 
power t»tng possessed by rather 
than shared with popular bodies to 
the shape of parliaments. Such 
monarchies are often known as 
limited monarchies and can with 
some accuracy be described as 
crowned republics Monarchies of 
the absolute type ceased to exist in 
Europe after the First World War 
lUpublie u that form in whxh 
the ruler, usually called prestdent. 
n elected by the cimens ordmarOy 
(as in the United States) for a 
definite term Both in cUsucal and 
tn modem tunes the term has been 
very wide and very vague Thus 
Rome until the tune of Augustus 
was still known to the Romans as 
atepubbe mthiseonnexioaittnay 
be mentiooed that the Latin term 
res pubhea and the English word 
commonweallh are almost exactly 
synonymous Among modem 
repubbes, whJe the Uiuted States 
of America and Switzerland are 
careful to limit presideoual powers 
and to resist actively any president $ 
attempt to expand them, the 
rulers of the Union of Soviet 
Soaalist Republics (USSR), 
Spam. Turkey, and several of the 
Latm American republics have 
powers of a varyingly dictatonal 
nature Britain provides an almost 
perfect historical illustration of the 
ajwjwabas. w'asiita tPWJTi 
mental facts as compared with 
governmental theories Durmg the 
bnef Protectorate period she had, 
chiefly because of Charles I’s in- 


sistence on the “divine nght of 
kmg$.’*nd herself ofher moDorchical 
form of government Yet no British 
infer has been more nearly a dic- 
tator than tbe Protector himsdf 
Ohgarchy "nus u the tenn given 
to government by the few, and that 
government unrepresentative m 
that the obgarchs cannot be dis- 
missed constitutionally by the 
people they rale Famous tustoncal 
examples are provided by tbe 
repubbes of Venice and Genoa By 
the sixteenth century the Venetian 
Council of Tea had made the Dog: 
a purely nominal niler and, wKh 
the aid of an elaborate spy and 
secret pobce system, had brou^t 
the entire resources of tbe state 
under thear tyrannical rule No 
considerable state today has a 
purely oligarchical government, 
although, pnor to bet defeat, Japan 
was a m^em example. Tbe view 
that the Two Hundred Famdies 
ruled France under the Third 
Repubbe may have a degree of 
truth m It, yet France cenuuned 
in fact a republic. 

Theocracy is govemmeot by 
pnesis claiming to represent God 
and to interpret His will Tibet with 
Its Grand Lams is a notable ex- 
ample Tbe best historical example 
of a theocracy is the system by 
which the Jewish peofrfe are ruled — 
a people without a country, state, 
king, or president, or any formal 
parliamentary institution 

Evolution of Democracy 
In Its original form democracy 
was that type of government in 
whi^ every atizen bad a sepa- 
Tjfre voftt, -Oi *ie •ih 'cKfi VftenA 
sense of ll« word yoiee The most 
notable example of this was pro- 
vided by the city states of ancient 
Greece where the number of citi- 
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zcns (not including women, helots, 
slaves and foreigners who performed 
the manual work of the state) was 
so small that all could assemble tn 
one place and conduct their public 
business with no delegation of 
authority When the number of 
atizens had so increased that no 
such assemblies were possible, 
representative democracy had to 
be mvented Elected representa- 
tives were responsible to their 
electors A representative demo- 
cratic government, therefore, is no 
oligarchy m a democracy the right 
of the people to dismiss their 
government is fundamental, for 
only by this safeguard is it possible 
to ensure, m the famous words of 
Lincoln (see Fig 2), “government 
of the people by the people for the 
people *• 

lie helots and slaves of Athens, 
Connth Megara and other Greek 
states had their counterparts in the 
serfs of feudal times As the Dark 
Ages passed, there were stimogs 
of discontent among serfs and pea- 
sants Such pestdences as the 
Black Death (1348-1351) made the 
labourers, bond and free, conscious 
of their value m and to the com 
munity On the Comment there 
were nsings among the Jacquene 
(French peasants) in 1358, and the 
Ciompi (Florentine weavers) in 
1378 In Bntam Wat Tyler and 
John Ball led tlie peasants’ revolt 
of 1381 John Wycliffe made a 
popular translation of the New 
Testament m about 1380-1382 and 
the in\ention of prmtmg at the 
beginning of the fifteenth century 
earned the Jei^ tsh scriptures as well 
as the NewTestamcntsteaching to 
the peasants and town labourers 
Old and New Testament alike are 
revolutionary both m matter and 
tnanner On the Comment thco- 



F/g 2. Abraham Lincoln (18Q9~ 
1865), President of the USA 1861 
to 1865, and champion of democracy 


logical reformers like John Huss 
and Martin Luther (early fifteenth 
and sixteenth century respectively) 
found their supporters largely 
among the poor In 1450 Jack 
Cade had led another peasant 
rebellion in Bntam These were 
all threads m the developing pattern 
of modem democracy The French 
Revolution (1789) gave that pattern 
sharper Imes and ncher colours 
For by it French serfdom was 
abolished , liberty, equahty and 
fraternity were no longer merely 
abstract principles to be argued 
over, but political issues for which 
meo fought and died 

The Bntlsh ConstitutiOD 
The ideas behind the French 
Revolution killed absolute mon- 
archy, and this was pure gam for 
democracy At the same time these 
ideas somewhat exalted the pnn- 
aple of republicanism, which the 
American Revolution had already 
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successfully introduced into the 
New World Today, Britain's 
limited monarchy is esseittially 
dcmocraiic as the German republic 
of the Nazi State was not and, some 
contend, the republican form of 
government of the U S S R u not 
Bntish forms of government have 
been copied throughout the world 
Yet Britain has no written consu 
tution, such as those of the United 
States, the U S S R or France, and 
Itself preserves an anomalous miK* 
lure of the old and the new. of the 
twentieth century and its umversa! 
suffrage and of (he Middle Ages 
arid their feudalism A Dniish 
coronation nauseates a republican 
purist Haw can this apparent 
contradiction Jk explained'’ 

British political progress has 
been evolutionary, not revolution- 
ary The country s constitutional 
history has been a story of gradual- 
ism, to adopt the term used by 
Sidney Webb in his address to (he 
labour Party Conference -in 1922 
as a description of the Labour 
Party s phiJosophy of sociaUim It 
needed almost exactly a century 
from 1832 when the first Reform 
Act was passed for the widening 
of the franctuse (o reach a point at 
which the poor as well as the nch, 
women as well as men had the 
right to ballot on equal terms 

Rise of Liberal Party 
Much of the electoral progress 
made goes to the credit of (he 
Liberal Party, successors of the 
earlier Whigs The rise of such a 
party was inevitable being delcr- 
rtuited not by accident or chance or 
the advent of some leader of genras 
but by the coimtcy's new needs due 
to social and economic changes 
During (he late eighteenth and early 
nineteenth ceniunes the tune tag 


between such changes and the 
adjustnient of the country's form 
of government to the facts of these 
dcvtlopmcnts was greatly accen- 
tuated Thus, Birmingham from 
being, as Leland describes it, "a 
good market town of which the 
beauty was one principal street of 
a quarter of n mile long, inhabited 
by smiths that use to make knives 
and all manaer of cutting tools; 
and many lonmers that make bitts, 
and a great many tuilors,” had by 
the middle of the nineteenth cen- 
tury become a great city of 250,000 
souis Yet Britain, with high tanlTs 
and other multifarious regulations 
rcstncting trade, was attempting 
to muddle through as though tt 
rtmaioed the pnmartJy agricultural 
and pastoral country of the post 
Moreover, there was not one but 
a number of such cities, and in 
each of them industry and popula- 
tion were leaping ahead. 

Liberal PoGcy 

He who would understand British 
Liberahsm, tta strength and its 
weakoess, would be well advised 
to read something of the work of 
(he eighteenth and nineteenth- 
century political thinkers and writ- 
ers Two nutshell quotations must 
suffice here Ricardo s “the natu- 
ral price of labour which is neces- 
sary to enable the labourers to 
subsist and to perpetuate ihetr 
race without either increase or 
diminution” uidicates the herren- 
VO&: attitude of the mdustrralists 
who were increasingly supporting 
the Liberal Party and its policy of 
cheap food and low wages. Adam 
Smith's ‘ the individual aims only 
at his pnvate gam and is led by an 
invisible hand to promote the pub- 
lic good.*' succinctly states the half 
truth implicit in Liberalism's cham- 
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pionship of political laisser-faire in 
industry, of active resistance to 
mterfercncc by the state in trade 
and in matters of wages and thtir 
regulation , of free trade as opposed 
to the tariffsystenv and of industrial 
individualism that verged on the 
anarchical 

Liberal thinkers prqiarcd the 
wayforLiberaJpoIiticians WiUiam 
Huskisson, as President of the 
Board of Trade, in 1823, relaxed 
the navigation laws and the Reci* 
proaty Acts, and reduced many 



George (1863 1945), British Liberal 
leader Prime Minister J9I6'J922 

protective duties, especially those 
on textiles Cobden and Bright Iqr 
their energetic propaganda for the 
abolition of agncultural tariffs 
earned on Husbsson’s work, in 
1846 the Com Laws were repealed, 
and Liberalism could claim that one 
of Its prunary objectives, cheap 
food for the workers, had been 
gained 

Its other objective, low wages 
and long hours m the factories, was 


all too successfully reached To 
read those classic accounts of con- 
ditions of labour and conditions of 
life to be found m the Webbs' works 
and m those of the Hammonds 
(notably. The Town Labourer, The 
Country Labourer, and The Skilled 
Labourer) is to realize that the 
cliche “wage-slave” is an exact 
dea^iption of the worker’s lot 
dunng the years in which his labours 
were making England the workshop 
of the world and the country’s 
employers the richest and most 
powerful among the world’s ruling 
classes Dickens, most liberal- 
minded writer of his times, both 
consaously and unconsciously in- 
dicted the fruits of British political 
Liberalism dunng its earlier heydey 
as no other has done 
It was not until its radical ele- 
ments gamed mBueoce in the 
Liberal Party that that party devel- 
oped a social conscience Undents 
leader of genius. Wilbam Ewart 
Gladstone, it earned out a pro- 
gramme of parliamentary reform 
which has since achieved ^e demo- 
cratic ideal of one citizen, one vote 
Thus, while the 1832 Reform Act 
had abolished glanng anomabes m 
representation rather than extended 
the franchise, Gladstones Ballot 
Act, 1872, by making the ballot 
secret gave reality to Disraeli’s 
Reform Act of 1867 Again, Glad 
stone s own Representation of the 
People Act, 1884, gave the vote to 
two million rural workers and m- 
creased the electorate by two-fifths 

Liberal Adderements 
Apart from the gradual exten- 
sion of the franchise Liberalism’s 
achievements, of which no man m 
his senses would deny the value, 
included the abolition of religious 
tests for entrants to the universities. 
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tbe esubiisbmeat of popular cduca* 
tioa, the le^Iization of the trade 
unjcns, the taccption of oM-^Se 
pensiou aod of national health 
insuraoce, and the passing of tbe 
ParUamcnt Act, 1911, which cur* 
tailed the powere of the House 
of Lords With the last two of 
these the name of David Lloyd 
George (see Fig. 3), last of the 
great Liberal leaders, u inseparably 
associated, as ts Gladstone’s with 
the long Liberal stnrg^e to tbe 
cause of Insh Home Rule 

The CoBsemdTe pany 
As English iJberals inhenied 
from the Whigs, so English Con- 
servatives are successors to the 
Tones, a name by which they are 
still frequently known Tbe change 
of name was disliked by many 
Tones, especially those of the 
school of Lord Shaflesbury who 
accepted any reform the need of 
which was nude clear, while they 
were themselves respoosible for 
such refOEms as the earliest Factory 
Acts Ncvcnhelcss, the new name 
was adopted, and shortly afterwards 
the Conservative Party found a ocw 
leader and a new dynamic That 
leader was Disraeli who stole much 
of the Liberal thunder, welcomed 
into his own fold the seceding 
members of the Liberal Party who, 
calbng themselves Liberal Union- 
ists, broke from their old allegiance 
on Gladstone's attempt in 1886 to 
give Ireland Home Rule In 1895 
the Conservative and Liberal 
Unionist organizations were amal 
gamated when Chamberlain and 
Hartington (Duke of Devonshire) 
enteredlheSahshuryCabiDet With 
two bnef interludes of govcnaneiu 
— office Without power — by the 
Labour Party m 1923-24 and 
1929-31, the Conservative Patty 


as such, or as the dommast party 
la the various war-time coalition 
Govenunents, ruled the counlty 
between 1916 and July, 1945 Since 
1922 the exJuntry’s ele«ora! choice 
has been between not Conservatism 
and Liberalism but between Con- 
servatism and the Labour Party 

Rise of L^wur Movement 
Bntish labour, significantly 
eoough. made its first gropmgs 
towTirda orgamzed action shortly 
aAer the early years of the French 
Revolution and before tbe Napo- 
komc bogy enabled the possessing 
classes to arm themselves with 
additional powers with which to 
crush the new workers’ movement 
in ns infant weakness The Com- 
binauoo Act of 1799 forbade union 
and strike action and was followed 
by even more stringent legislation, 
during tbe )8]2 strike by 40,000 
weavers, tbe strike committee were 
trapnsoQwJ Twelve years later the 
upsurge of wCH'kiftg<lass feeling had 
forced the repeal ofthe Combination 
Acts By 1S34 the Grand National 
Coosohdated Union had attempted 
to organize British workers natiort- 
aUy In this year, too, took place 
the deportation of the sk Dorset 
labourers of Tolpuddie whose 
memory inspires Labour still 
The British working class as a 
whole ts not familiar enough with 
the story of Chartism That move- 
ment's manifesto, the ‘ People's 
Charter” drsflcd by William Lovett 
ui 1837, demanded — 

(!) Universal manhood suffrage 
Cl) Vole by ballot 

(3) Equal electoral areas 

(4) Abobiion of M Pj* prop- 
erty qualification. 

(5) Payment of M P s 
(Q Annua! elections 

Tbe Chartist march on London 
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Fig 4 Birthplace of a great movement the Bochdale Pioneers' first 
cooperative shop opened m 1S44 The shop still stands to this day 


to present the movement’s petition words, Britain *Svas one country 
to Parliament was unlike the march but two peoples, the nch and the 
on Rome by the Italian Fascists of poor ” One of the biggest factors 
some eighty yean later, seemingly which today modify this mal- 
a failure Whereas fascism was distribution of wealth came into 
destmed to be ignominiously de- being in 1844 when Charles How 
stroyed Chartism’s successor, the arth and the Rochdale Pioneers in 
British Labour Movement, has seen general inaugurated the first suc- 
five of the six pomts become the ccssful co-operative movement by 
law of the land and m the Trades setting up one small shop in the 
Umon Congress has set up a LaiKashire town which gave its 
workers mdustnal parliament name to the Rochdale Co-operative 
which no Bntish Government, Society (see Fig 4) Here dividends 
whatever its political colour, can were paid to members m strict 
now Ignore proportion to the amount of their 

Chartism decfined not because purchases, and the revolutionary 
It was weak or us cause poor but step was taken of givmg one 
because for over fifty years Bntams member one vote however large 
tnumphant mdustnalism made the or small his holding of shares The 
country the world s chief supplier challenge to capitalist mdustry with 
and the world s richest state The its money power principle went 
lutional nches were however, so unrecogmz^ the Rochdale Pion- 
badly distributed that m Disraeh’s eers remained small beer in the 


.300 


INTRODUCnON TO POUTICS 


eyes of the contemptuous magoates 
of the Victonan era Within a 
hundred years their successors 
ivere to find themselves faced with 
the erealcsl smgJc enterprise m the 
country, represented in Pariiament 
by Its own M P-s, owning factories, 
doctes, tea'pfantations. a bank, an 
insurance company, and every (lumI 
of retail estabhshmeat, vdule by 
)94S hotels and boardinghouses, 
summer hoLday camps, cinemas 
and a theatre had pas^, or were 
passing, into co^pemta-e soaety 
controi Contrast this wath tlM 
year 18d4 when the Co-operative 
t\'ho!es4Je Soaety was format 
With a mere £1,000 as capiial 
with this petty sum the struggle 
began to friike the rnovement iftde* 
pendent of capitalist suppliers and 
secure against mtimidatioo by 
thttr weapon of the commercial 
boycott 

la 1899 the Trades Union Coo 
gress joined with soaalisi organiza- 
tions to form the Labour Represen- 
tation Committee la 1906 this 
became the Labour Party, return- 
ms twenty nine members to Parha- 
ment in the election of that year, 
while u> 1924 the first Labour 
Oovemment was supported by 
I?! members in the House The 
1929 election saw Labour (with 
287 members) for the first time the 
largest single party in tbe House, 
attd for the second time responsible 
for ihe (minorily) govemmest 
Majonty government, with a clear 
rrajomy over aU other parties 
combined, came to the party with 

lodepeadent labour Tarty 

The Independent Labour Party, 
now mainly of histoncal impw- 
tance, was, when founded in 1893 by 
Keir Hardie, thus named in that it 


was a socialist body independent 
of the “Lib-Labs’* of tbe Labour 
Representation Commiiteo-to-bc. 
For some forty years tbe Indepen- 
dent Labour Party was to provide 
the Movement with its spearhead, 
most of its uitellectuals. and no 
snail part of its dynamic With 
the Fabian Sixiiety, formed m 1884 
and memoraWc for the membership 
of Bernard Shaw, the Webbs, and 
H G Wells among others, the 
Independent Labour Party helped 
(0 broaden the Labour Movement 
so that, DO longer standing for 
purely sectional interests, it had 
a oatioasl stnius and appeal. 

Conununist DertniM 
In the world of today no nation 
can alTord to be as umilar as Great 
Bntain has been in the pasu It is 
necessary then to put the Bntish 
democratic idea into world pers- 
pective This has been challenged 
by the ideas behind eomnninisfn in 
Soviet Russia, behind national 
socialism in Oemtiny, and fasasm 
in Italy, and behind the revolu- 
tionary technological advances 
made by the capitalist United 
States of America 

How communism views capital- 
ism can best be seen by a bnef 
summary of the Manifesto of the 
Communist Party, the work of 
Karl Marx (1818-1883) and Fncd- 
nch Engels (182&-189S), published 
18 1847 In the manifesto Morz 
(see Fig 5) stressed two points as 
emportant above the rest the 
teconomic interpretation of history 
*aiTrf dhr Abnjiy af surpAiy 
In Jus great work, KaptiaU 
Marx elaborates both of these with 
a wealth of histoncal dlustratioo 
and a cogency of argument of which 
no indication can be given here 
Commumsm's first demand of 
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any student of its philosophy is 
that he shall accept the dialectical 
pnnaple Dialeclic is a term signi- 
fying no more than a particular 
form of intellectual analysts It 
needs to be rcalired that Marx w-as 
primarily a philosopher, one of the 
few whose philosophy has become 
the basts of a form of government 
Hence, when he analysed the pro- 
cess of historical changes and put 
forward in explanation the theory 
of historical materiabsm, he used 
the jargon terms of philosophy 
thesis, antithesis and synthesis 
The heart of this theory is that 
codes of laws, systems of education, 
the conditions of morals and the 
level of art are not unrelated soaal 
phenomena, but mtcgral parts of a 
social whole-human society . that 
the essential purpose of soaety is 
the supplying of Man's needs; that 
to satisfy these production is all- 
important, that when new methods 
of production are introduced, the 
relations of individuals and of 
classes arc altered with a conse- 
quent change in laws, education, 
art, fflonUs and the rest 

The Cla 0 Struggle 
Marx’s theory can be accepted or 
rejected , it cannot — ^with wisdom — 
be Ignored Up to a point, many 
philosophers of the past including 
Plato himself would have been 
interested in, and ty oo means 
antagonized by, Marx’s con 
elusions From this point Marx's 
development of his theory implies 
an mevitable, not optional, rejec- 
tion of evolutionary socialism in 
favour of revolutionary soaahstn, 
with the use of force to end the 
class conflict m capitalist soaety 
and to end it with victory for the 
rctoludonary prolctanal. 

A necessarily crude ovcr-simpli- 



Fig 5, Karl Marx (1818-1883) 
author of" Das Kapiial" andonglna- 
tor of the doctrine of communism 


flcation of Marx’s views of the class 
struggle IS all that can be attempted 
here From the beginning, Man’s 
history has, be held, been a story 
of class warfare, the exploiters 
pitted against the exploited Labour 
has created all wealth, but the 
labourer is far from enjoying his 
full share of the wealth he has 
helped to create, for the bourgeois 
capitalist leaves him a ivage sufli- 
aeni for subsistence only, while the 
balance (the surplus value) isappro- 
pnatrd by the capitalists The 
workers, with only their labour to 
sell, organize, to meet the threat of 
that organization the possessing 
classes increase their economic 
power by concentrating it into 
larger and fewer umts and by 
employing more and still more 
machinery The only solution is 
the overthrow, by force, of the 
possessors by the proletanat; the 
subsequent dictatorship of the pro- 
(etanat — a transitional stage during 
which the workers will expropriate 



INTRODUCnON TO POUTJCS 


’"5o2 

some aod liquxlate others of the 
counter - revolutionaty forces at 
tempting to return to the status^. 
and the establishment ultimately of 
thesocialistcommonwealth aclass* 
kss society in which private owner 
ship of the meam of pmduatm 
will have been abolished and the 
old conflict of haves and have-nots 
thus be ended 

Thn uhtUecYoaU^ wnpttssvtt 
theory is plainly not in accord with 
the Briti^ pobticai tradition of 
compromise evolution, gradualism 
— call it what you will — shared by 
the Left as well as the Right The 
Marxist intellectual's reton to this 
IS doubtless ' So much the worc 
forBntish political tradition'’ Yet, 
as Marx himself would readily have 
admitted, a tradition with a thou 
aand yean of history behind it 
cannot be dismissed with a shrug of 
the shoulders It remains to be seen 
whwher the tempo of political 
change ut Britain wall be greatly 
accelerated by the effoas of two 
total wars in one generation and by 
the deep impression made by the 
USSR under tu communist 
regime on the minds of most 
Bnt ish workers whether politically 
conscious or no This then a ihe 
challenge of communism to the 
Bnt ish idea of representative demo- 
cracy 

The statement that to win the 
war against national socialist Ger- 
many Britain was herself forced to 
become a national socialist stale is 
often made As has been stated, 
the nghf of the people to dismiss 
their government is fundamenuJ ta 
representative democracy Between 
November, 1935, and July, IMS, 
the electors had no oppoitumty at 
a general election to reverse the 
mandate given ta the former year 
to a CoQservative goveromcBt on 


issues that have long since become 
academic A short account of 
fascism, both the earlier Italian and 
the more recent German variety, is 
therefore necessary at this point 

Jtije of Fascism 

111 Italy in Marrfi, 1919, Benito 
Mussolini organized under the 
name of Fascio di Combatumenta 
atarit ont Wuwfatd awl fifty «• 
servicemeti One of a number of 
suniiar bodies in its first year it 
vras an odd mixture of extreme 
patriotism and nebulous syndical- 
ism When the workers of northern 
Italy by revolutionary stnke action 
m 1920 took temporary possession 
of the factones of the great indus- 
trul cities fttreiowus on their side 
Early in 19:^1 Mussolim changed 
ail thu Italian mdustnalists raw 
in the ex-eiifor of the wciahst 
Avami, in the founder of (he 
patriotic // /*<vc/o d Itaha, a man 
of talent and energy who. having 
been bought once, might be bought 
again So they bought and Musso- 
lini gave them good value for their 
money He came out in support of 
private property and private enter- 
prise, he denounced strikes, com 
murusm and soctaltstn, he founded 
his Blackshirt squadrons oo the 
iffixkl of the manipuii (companies) 
of the ancient Roman legions, he 
used these td smash stakes and (o 
break up socialist meetings and 
progressions His movement gath 
cred support May, 1921, saw 
(fcirty five fiwcist representatives, 
beaded by Mussolini, m Italy’s 
parliament 

In October, 1922, following the 
resignation of the government and 
anagreement made between Musso- 
lini and the political parties of the 
Right, ibe /fascists countered the 
general stake caUed by the Alliance 
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of Laboai with the march oo 
Rome. The king m\'ited MussoUm 
JO /ojTO a government, and on 
October 30 the fasasts were in 
control of the country 

So much for the history of 
fascism’s on^ns If was conceived 
of opportunism and bom of 
liaiian post war chaos It did not 
grow out of a political philosophy 
as the communism of Sovwt 
Rtfssii grew out of Marxist soaal 
jsm It invented such political 
philosophy as it had to meet the 
needs of a personal dictatorship, 
n flounshed on casJor oil (adnums 
tcred to the opponents of the 
regime), on beatings up, on im- 
prisonment and on murder 

The Fasdst State 

For th« Anglo-Saxon conception 
of a govenuneot that shall ensure 
the greatest amount of freedom to 
the greatest number, fascism sub- 
stituted the precept that the stale 
wu supreme and that the tadirtdua) 
exisied only to obey the state m the 
person of its leader, its Duce, Us 
Mussolim The Italian sovereign 
remained, a pimpct, a figurehead . 
the effective head of the state was 
MussoUm as // X)uee It was be 
who nominated his Fascist Grand 
Council, II was that council wtuch 
issued the list of 400 candidates. 
It was the 400 who, voted en Woe 
for or (by the few willing to nsk 
ca«or-od or worse) voted en Woe 
against, became the House of 
Deputies 

This, then, was the: pohtKal 
framework of the so-called Corpor* 
®**te On the economic side 
^e state again was supreme 
Workers’ syndicate were organized 
0>y the state) on a regional basts, 
employers’ syndicates. simiJarly 
state-orgamred, chose representa- 
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tives etfoal la number to the 
workers’ representatives the two 
sections formed a corporation 
whose chairman was state-appoin- 
led These regional corporations 
were co-ordinated geographic^y 
into mne national federations, 
and these were made subordinate 
to the State Ministry of Corpora- 
tions. The regional corporations 
had jurisdiction over conditions of 
empfoywent, notably hours and 
wa?e rates, and agreements reach- 
edhadtbeeffectoflaiv Stnfcesand 
lockouts were illegal, and a provi- 
sion was made that any dispute 
could be settled by masistrates 
sitting m special courts. 

Whether such a system, worked 
by men of good will m a country 
where the state was not the Lord 
Panjandrum, could provide an 
cffecuse govemmeotai machine ta 
the economic field is a matter for 
comroversy, and m part rhe answer 
given vvould be depended on the 
2 »nooai te mp era men t of the people 
con«med It is certain that the 
Anglo-Saxon people and those of 
Scandinavia would find urepugnant 
tothetr existing pnnciplesembodied 
in the pTactices of collective bargain- 
tag, the right to stnke, and the rest 
It IS still more oertato that in the 
fascist Italy of the 'twenties and 
'thirties this system was an elabor- 
ate fake, a device by which the 
owning classes safi^uarded their 
own interests and trampled on 
those of the workers. 

At this pomt one thing may be 
said with advantage There is 
oothing holy or sacrosanct about 
democracy Like any and every 
other principle of government it has 
to be judged by results by whether 
or DO tt delivers the goods of free- 
dom and economic prospenty to a 
fine poopk Its exponents loo often 
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laDt cant in support of it, speaking 
as tf It uvere a iund of third ut^ of 
the law handed by some political 
Jehovah to an Enshah-speaking 
Moses to be the divine revelation 
to the Anglo-Saxon chosen people 
Idealistic smugness can make the 
excellent content of the Four Free 
doms itself suspect , while the moral 
rectitude and parochial egotism (hat 
would make the acceptance of 
political democracy by politically 
undeveloped peoples a cntenoft*of 
ment is worse than a crime it ts 
the stupidest of blunders 
To return to the mam thenre 
Italian fascism has now only an 
academic and histone interest 
although even in Great Britain 
fascism under another name would 
receive the support of not a few of 
the pnvQeged and the reactionary 
Id Italy its achievements included 
land dminage marsh recUnution, 
the erection of many fine and often 
stnkiog pubUc buildings, a re 
crgancration of the railways, and 
(in Libya) an client system of 
colonial seitlement 
Whatever its menta or demerits 
Italian fascism did have, on paper 
at least, some kind of governmental 
system to put forward and m fact 
did construct some kind of political 
edifice, based though it was on the 
acceptance of the servile slate by 
servile citizens and the destruction 
by torture and death of all oppo- 
nents of the fascist state 

Cermao Natjonal Socialism 
For nauonal socialism the Qer- 
wo-w tX nO ccmihauc- 

live pofjiicaf claims can be made 
Discontent with the provisiona of 
the VersaiUes Treaty and UKpti* 
tudes of the Weimar Govemmest 
paved the way for the emergence 
of a fasast leader of Adolf Kitfer’s 


type Hitler's marvellous dema- 
SOgy, added to the dissensions 
among the German Left-wing 
parties, and the penod of mOation 
eU these made easy the path of 
national soaatism Yet it was a 
movement built on. the sands of 
slogans rather than on any rock 
of poDcicat philosophy One slogan 
It translated into action from the 
date of the estabhshtneat of the 
Nan regime, 1933, and onwards" 
not butter but guns By rearma- 
ment the national sociaUsts solved 
Germany’s bitter uncinployment 
problem but at the cost till i9J9 
of the standard of life of the 
German people and after 1939 of 
tout w^r for the world and total 
destruaion for Oermany For the 
rest national scciabsm swept away 
the Cemuo trade unions, arrested 
thetr lea den, snaed tbeir funds, and 
turned them into misbegotten 
guilds 10 a Labour Front even more 
blataoily a party puppet than were 
Mussolini’s corporations 

Nazi Economk AchleremeaU 
Germany's achievements tn the 
economic sphere both dunng the 
period 1933-39 and durmg the 
war cannot yet be fairly appraised. 
At present, the mistake is frequenlly 
nude of dismissing everything 
German as either undesirable or 
stupid — Itself a stupidity (pace 
Lord VansittartJ of no mcorarder- 
able order No one m his senses 
wmild claim for the Western 
democracies that their present 
monetary system, whether m Bnt- 
am W&e \itrfte6 Svaies. a 
equitable or even industrially efR- 
cieni Not a little of the support 
which Hitler secured from the 
Cermaa workers came from Ihcir 
belief in the soaallsiic element in 
oationai soctahsm. In England the 
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abolition of the gold standard ^vas 
a sign of the times Germany’s war* 
time substitution of barter treaties 
for the long established practices of 
apitahst trade and the settlement 
of trade balances by a system of 
elaborate financial adjustments may 
Jong survive Hitlerite Germany 
Again, some of Dr. Schacht’s 
measures as economic dictator were 
pioneenns of which no fair estimate 
can be expected while the memories 
of war prevent judicial analysts of 
the events of the last decade But 
little of the credit for Germany s 
schievemenfs in the economic firfd 
goes to the National Soaalisi Party 
Not even prison and concentration 
camp, the dnving into eiule of 
many of the country $ greatest 
minds, can wholly destroy the 
gcnim ofa nation to whose resource 
and inventiveness world industry 
and commerce owe so much 

Rossian Communism 
the contrast between German 
national socialism and its improviz* 
atfons and the elaborate govern- 
mental structure of the USSR 
could scarcely be more complete, 
the latter hM a political philo- 
sophy behind it, the former had 
none The Soviet Constitution of 
1936 made a number of significant 
changes in the earlier Consliiution 
of 1923-24 By the 1936 Constj 
tution the Union js to consist of 
eleven soviet socialist republics 
each of which has the ngbt (at least 
on paper) of free withdrawal from 
the Union 'The supreme state 
authonty is the Supreme Council 
of the XJ5 S R — this replaad the 
former All Union Congress of 
Soviets — ^whosc term of office is 
four years and whose meetings take 
place twice yearly Tlus Supreme 
Council has two legislative ehatn* 
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bcfs with equal rights, namely the 
Council of the Union, elected on 
the basis of one deputy to three 
hundred thousand of the population 
and numbering, therefore, some 550 
deputies, and the Council of 
Nationalities, whose members, some 
220 m all, consist of ten each 
from the Supreme Council of each 
Union republic, five from each of 
the autonomous republics, and two 
from each autonomous province 
A concihation commiKion arbi- 
trates between the two chambers if 
they clash Should no agreement 
be mached. the Supreme Council 
would be dissolved and new elec- 
tions held 

At a joint session the two 
chambers dect a Presidium consist- 
ing of chairman four vice-chairmen 
and thirty one members This body 
has extensive administrative powers 
as well as important executive 
responsibilities during those periods 
when the Supreme Council is not 
sitting It can declare war and ratify 
treaties Moreover, the work of the 
Counal of the People’s Commis- 
sars, nominees of the Supreme 
Council, IS under its supervision 
The Commissars in council aa as 
the state executive and admmistra- 
uve body corresponding to the 
British Cabinet Under chairman 
(Marshal Stalin, see Fig 6) and 
vice<hairmen, its twenty two mem- 
bers incJude the Commissars of 
Defence, Foreign Affairs, Foreign 
Trade, Railways, Water Transport, 
ConununicatiOTS and Heavy Indus 
try these commissariats are wholly 
to do with the federation of the 
various republics Ten other com- 
mmanats, mcluding those for 
Home Affairs, Justice, Health, 
and Food, act for both the federal 
union and for the individual repub- 
lics The members of the Presidium 
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arc completed by the ehai^cn 
respectively of the Soviet 
Commission, of the Art Committee, 
of the Agnculiural Purchssmg 
Committee and of the Commtitec 
for Higher Education 
Under the Constitution’s BiU of 
Rights, Soviet citizens are guatatt* 
teed the right to work, rest, and 
mamtcnance in old age sicknes^ or 



R«g 6. Joseph Slalux (1679-19 — ) 
Chairman of the Coi««/ of the 
People's Commissars of the VSSR 


tneapaetty , to be educated, to prac- 

tiseanyreligionornone tofre^om 
of speech, press and assembly 
Women are e<]uat citizens with rOen , 
citizens of all races and all naPoa 
alities are equal under the law, 
poluical and scientiSc rtfogws 
from other lands are guaranteed 
asylum ro the U S S R, 

WoMSion IS made lor direct 
elections and secret ballot ta addi- 
tion to the Communist Party, trade 
unions. co^perati\-e societies, youth 
organizations and culiural groups 
have the nghl to pm for«*ani 


candidates. Electoral representa- 
tion as between town and country 
IS equalized under the previous 
CoRstituuon the balances were 
weighted m favour of urban areas. 

The Govenunent hold all land 
and all natural resources in trust for 
the people; collective forms are the 
exception tenure may be held by 
perpetual leasehold The exploita- 
uon of natural resources » the 
responsibihty of state trusts State 
departments operate air, rail and 
water transport, posts, telephones 
and telegraphs Industry is all but 
wholly a matter of sute enterprise, 
private enterprise contributing less 
than one per cent to the country’s 
total production. As to the tespons- 
ibiliues of the attzens to the state; 
nubury conscription is enforced in 
peace and war alike 
The sdn^nistracion or;ustioe is 
ebboraiely organized The Sup- 
reme Court of the R is 
apex of a system of federal, repub- 
lican, provincial and local courts 
The Supreme Court supervtzes all 
such judicial bodies, intej^jiretatioa 
of laws IS left to the Presidium of 
the Supreme Council That Conn- 
ed elects the members of the federal 
ccnirts for * term of five yean, its 
I^esidium can, on appeal, upset or 
reverse the ordeta and decisions of 
the federal or republican Councils 
of Commiuara OGPU (initials 
standing for the United State 
Poliucal Department) was aboli- 
shed ui 1935, and its powers trans- 
ferred to U* then newly created 
Conumssanat of Home Affairs. 

The 'So vi e ss oS ‘StoM^ssn 
The U.Sff R ts toCalitartan in 
so far as the Communist Party is 
the only political party recognized 
m the Soviet Umoii. A vital differ- 
ence between this and the lotalitar- 
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lanum of Nazi Germany is that 
non party candidate:$ m Russia are 
freely elected to vanous public 
ofnck At annual congresses the 
Communist Party elects its Central 
Committee which m turn makes 
selection of the Political Bureau as 
Its executive body Although this 
and the Russian Government are 
not identical, there is no recorded 
case of a decision on policy made 
by the former being ignored or 
reversed by the latter 

While Anglo-Saxon representa* 
tivc democracy cannot logically 
stomach the totahtarun element 
m sovietism, only the foolish will 
deny that not only on paper has 
the U,S5 R, a governmental system 
which challenges comparison with 
the best, past or present Before 
the tremendous years 1941 to 1945 
it could have b^n said that that 
Government and the Constitution 
providing for ic had not yec met 
the testing times known to and 
survived by their counterparts in 
England and America, and not 
destroyed beyond redemption m 
France 

For good or evil, the politically 
conscious workers of Britam are 
now convinced that m Russia men 
of their own class have set up a 
state machine second to none 
The hammer and the sickle are 
symbols more significant to their 
daily lives than the crosses of 
samts A student of politics notes 
this, accepts it as a factor making 
for the strength of the Marxist 
appeal in this country, but is not 
necessarily himself convmced that 
the alternative to capitalism is 
communism 

The Bntish Labour Party, a 
home grown product, has a pro- 
gramme that a Marxist intellectual 
can pull to pieces as mconsistent 


and illogical, an affair of patches 
and makeslufls, of compromise 
and contradiction tn so far as the 
inconsistent and illogical British 
people appear to delight in patches, 
and makeshifts and to thnve politi- 
cally on compromise, whether or 
not this IS contradictory of political 
theory or previous political prac- 
tice this would be damnation may 
Itself be regarded as praise 

The Bntish Parliament 

There can be no more stnkmg 
foil to the Soviet governmental 
machine than the Bntish Parlia- 
m^t As has been seen — and the 
description applies to most of the 
world's newer parhaments — the 
Soviet political system provides a 
beautifully tidy instrument of gov- 
ernment, each part dovetailed mto 
the next, and the whole a logically 
fuiKtioniDg, effectively governing 
uiut of legislature Not so the 
Bntish Parliament Like Topsy it 
has “just growed ” Whereas many 
parliaments owe their ongins to a 
successful revolution, the Bntish 
Pazlameat, with the exception of 
the avil wars (1642-45), owes 
Its own to a process of evolution 
a growth by trial and error, that 
has known many failures and turned 
not a few of them into tried succes- 
s^ 

The Bntish Parliament consists 
of the Crown, the Lords Spintual 
and Temporal, and the Commons, 
Its two houses are the House of 
Ixirfs and the House of Commons 
The source of its authonty is still 
technically the Crown, for by the 
sovereign it is summoned, pro- 
rogued and dissolved, and the writs 
for the elecuon of its members 
issued It IS not by the Prune 
Minister’s but by the King s speech 
at the State Opening of Parliament 
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(see Fig 7) that the Govemmcnl 
of thff day stales the reason for 
Parliament's summoning and out- 
lines the legnlation to be tutro' 
duced Such legislation, although 
passed by both Houses, requires 
the Royal Assent before it becomes 
Uw Technically, the sov'crciBn has 
still the power to i-eto any such 
legislation, although constitution- 
ally the sovereign acts only on ibe 
adMCc of ministers Legislation is 
therefore enacted by the sovereign 
by and \«ih the advice and consent 
of the House of Parliament Were 
the sovereign's power of wto 
exercised as has not been the case 
since the early eighteenth century 
loyally to the monarchy, now so 
great, would bcimpaired—possibly 
to Ml mctnevable t\tehi 

The Heoso of Lords 

The House of Lords (see Fig S) is 
more than a museum piece Mem- 
bership of the Upper House is by 
(1) hereditary right, <2) creation 
by tlw Crown, or (3) appomunent 
to an ^gUsh bishopric twenty- 
six **Lords Spiritual have seals 
in the Upper House, whiletweniy- 
eight Insh pcere arc elected for 
life, and sixteen Scottish peers for 
the duration of Parliamcm The 
House of Lords was by the Parlia- 
ment Act of 1911 depnved of a 
number of its powers « can no 
longer initiate legislation that would 
involve additional taxation, il can- 
not throw out a Money Bill once 
that has been passed by the House 
of Commons, while any Bill, 
apart from a Money Bill. ,oassed 
m three successive sessions by the 
Commons, becomes law afler two 
years, despite rejection the 
Lords 

Even so, the House of Lords has 
very real powers. It is the highest 


court of law in the land, among 
Its personnel are to be found some 
of the best brains in the country, 
cxpcnenced m commerce, indiuuy 
and the professions and, in recent 
years since the rise of the Labour 
ftiny and the elevation of a number 
of Its members to the peerage, in 
not a few instances experienced in 
the way of life of the workers and 
aware of their needs 

it IS no difScult matter to set out 
a case against the House of Lords. 
A legislative body having over 
seven hundred membere of whom 
those who accend its debates with 
any regularity are some two score 
IS both clumsy and inefliaent Its 
archaic usages and conventions, 
the very titles which qualify for Its 
««stibersbii>— * wwh a bandit 

IS functional, a man with a handle 
too oAen Eitcical — above ail the 
hereditary pnnople all these are 
far from being m accord with 
either the letter or the spirit of 
repitsentativt democracy Even 
so the quabty of the Lords' debates 
IS not seldom high, the individual 
coninbucions of the faithful few 
who uKe their duties seriously ore 
often of considerable value, the 
pennanency of tenure has its 
advantages ns well as its disadvan- 
tages Because, however, ii is the 
House of Commons that represents 
the people by whom it is elected 
and that should, and ohen does, 
carry out the people's wall, Labour’s 
conference decisions to abolish the 
House of Lords m its present form 
undoubtedly represent the will of 
more than the .politically consaous 
workers as such. 

Life «r rarlisraent 
In peace-time the full term of any 
one Parliament u limited to five 
years, although the defeat of the 
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7 The pageantry of government Britain s Sovereign and his Consort 
leaving the House of Lords in their historic coach after the State Opening 
of Parliament Note the Beefeaters (Yeoman of the Guard) marching 
behind the state coach in their picturesque and traditional costumes 
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CoNcmment on aay major moe 
normaHy in\o]'»-es an appeal to the 
country at a general elecuoQ, 
such a nundale. too, must be 
soa^c at the end of any quinqueo* 
oial term. Parlameni ts legally 
obliged to meet m sessioQ once to 
three jeara, « does in faci hold j» 
sessions annually in peace and nar 
afihe By speaal legislation Parlia 
meni during both the world wars 
extended ns own life such txieo 
sions cottnns a year at a uroc 
Thus the ftirliamem which was 
elected in Vostmber 1935 remam- 
ed m being until May iW5 

The Party Synm 

The leader of the party acquinog 
a majority at a general election is 
invu^ by the sovereign to form a 
govenunect and cabinet In this 
cabinet government pohey is dehot 
ed and deeded , each cabioet 
mtntfter is bound to support that 
poliQT or to resign if be can so 
longer give tt Out support. Con 
veraely, the cabinet is responsible 
for any and every official action its 
individual members take Such 
collective responsibility is funda 
mental m Bnti&h cabinet procedure. 

The Bnusb system of party 
politics ts subjected to constant 
criticism, much of it facile Jt 
rarely occurs to the cntics that 
were pai;ty orgaimations to go 
cabinet govenuneni would need to 
go also ^or unless a cabinet can 
depend on ^e support of a majority 
la the House of Commons, its 
days are liumbertd while seme 
luod of erotlpmg among men hoW 
rag viewrs of same kind u desir« 
able as w-ell « meviuble The 
against the more tyrannical side 
of party organization is on dnnn 
Sround Party whips can be a poor 
sufestiiuie for an \mdividua] mens. 


ber s conscience Yet any laetnber 

jwmting m defying tus wtup’* 
usstructions by vtiung agamsi his 
inity in parhacKirtary divisions a 
dealt with by the withdrawal of 
the patty whip, the loss of offiaal 
parly (and hoaoctal) support at the 
next election, and m censequence 
probable loss of hu seat, whatever 
the party's fortunes geoeralfy Oa 
the other hand, the whip's work in 
keeping the party leadership in 
touch with the feeling of the rank 
and file is good m rtself and demo- 
cratically sound. Hk whips of the 
party in oflk* are paid for their 
work, which includes the arrange' 
ment of the business of the House. 

TIk Chief Whip’s coDtacu with 
the Prifoe Minister are close and 
constant that the Picmicr imy 
receive frequent reports of the con- 
sensus of opmioa among govern- 
ment supporters on this or that 
Item of cabinet pohey The mott 
mportani fiiocuon o( the whips 
«, however, to ensure proper 
aitendance m debates, and a full 
muster of their party’s supponera 
tn uDporuot dimiom 

PartbaieaCvy rroccdm 

Every member, after election, 
takes the oath. If the office u 
vacant, a Speaker is elected to 
preside ovtr the House and to give 
rulings dunag debate and with 
regard to procure, much as does 
the chairman of an ordinary public 
meeting. The Speaker’s powm 
are considerable. No mem^r can 
address tb: House without his 
sanction. aJtJKKigh the business of 
‘catching the Speaker’s eye” is a 
kss spODtatxous aitair than the 
phrase suggests. In so far as it is 
Uk Speakers ri^i to accept cf 
reject a motion to that end, he can 
cut short a debate or permit it to 




continue by his decision as to when 
a divis on shall take place He can 
call a member to order order him 
to kave the House tiU the sitting 
be Over or ‘’name him that the 
House itself may decide od the 
period of his suspens on To pre- 
serve his impartiality be forgoes 
his own nght to vote in a division 
and IS thus unable to act directly 
for his constituents 
The difficulty tn the British as m 
any other democratic leg slature » 
to reconcile the need to give free- 
dom of expression to every Icgisla 
tor which necessarily may involve 
long debates and yet prevent those 
debates from becotnms so leogihy 
that no dectsiom are reached 
and no business is transacted To 
secure the closure a member with 
the Speakers consent moves that 
the motion be now put this »f 
earned, means that a division is 
taken on the point under detote 
The Government a further 


recourse— to the guillotine By 
this device time given toa particular 
clause or secuoo of a Bill is defin 
itely Isoutcd when (hat limit is 
reached the debate ends and one 
or more divisions are taken on the 
outstandmg clauses The guillotine 
IS a convenience to a Government 
an abominauon to an Opposition 
and unpopular in the House 
generally which nevertheless accepts 
U as a necessary evil Along with 
the guillotine goes the Vangaroo 
method of relectmg amendments 
for discussion by which a whole 
senes of amendments can be 
skipped at the discretion of the 
Speaker or his deputy 
Pari ament s primary funcuon is 
to pass Bills these may be either 
Private Bills (relating to private 
interests as for example a Bui 

enabling fl transport, gas electricity 
or water undertaking to extend its 
scope or its powers) or Public 
Bills, relating to the general interest 
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consuming, n then goes lo Com* 
mtUte, that IS other one of the half- 
dozen standmg committees or, in 
the instance of the Budget or otW 
Money Biff, a committee of the 
whole House, to which on the 
Commons' direction other Bills 
also can be sent When the whole 
House sits as a committee, the 
Speaker does not preside U is 
the duly of each committee to give 
each Bill sent to it detailed examma* 
tion, to study suggested amend' 
ments, accepting or rejecting them, 
and to report through its Chaitmaa 
to the Speaker the content of the 
Bill if and as amended The Report 
Stage IS entered upon when the 
Commons consider the Bill as 
reported W them during this stage 
other amendments may be argued 
forandagaiost The Third Reading 
reverts to a discussion of the Bills 
fundamentals, during this no more 
thao verbal alterations can te 
made Through tis Third Readiag. 
the Sill goes to Che Lveds. 

Frifate BUIs 

Procedure for Private Bills fol 
lows that for Public Bills with 
relatively minor variations designed 
for the most part to safeguard 
interests diffenog from those of Uie 
undertaking promoting the Bill m 
duastion. Parliament's standing 
orders provide that by public 
notice and advertisement the pro- 
posals made in the Bill rfiall be 
made known, that objections to 
them may be raised and considered 
Following the First and Second 
Readings, a commniee usually of 
four, examines the Bills clauses 
judicially and in detail, and amends 
them if need be, hears counsel and 
witriesscs, inspects the plans sub- 
mitted, and hnatly reports Che &tl 
to the Commons where it passes 


through the same final stages as a 
Public Bill before reaching the 
Lords Private Bills can be intro- 
duced tn the House of Lords (and 
often ate, that the time of the 
business-burdened Commons may 
not be further encroached upon), 
like Public Bills they do not reach 
the Statute Book until they have 
tecetved the formal Royal Assent 
given through the Lords Commis- 
«oners m the House of Lords 

Private Meinben' Powers 
Small opportunity as the private 
member has to promote /cgisfation, 
only hts own temperament can 
tender him a mere rubber stamp 
for his party’s use At question 
time he can vcniiiate the grievance 
of an individual constituent or of 
a body of his constituents, he can 
quesuon the minuter m charge of 
a department as to any alleged 
irregularity of slackness m (hat 
department. In debate hecanbnng 
to bear any speciafired knowledge 
of his own to reveal Raws m, or 
suggest improvements to, the Bill 
under discussion In committee 
he can be consioicuve or destructive 
in his Criticism and both may be 
of value to the state In the 
smoking and dmmg rooms of the 
House he can. if lus penonahty 
permit, make himself suffiaeatly 
liked and respected even by hu 
poltucsl opponents for kis words 
from the floor of the House to 
command attention In his con- 
stituency he can do not a Lttle good 
work which is outside party and 
for the general benefit of his 
constituents For it must be 
remembered that a candidate, once 
elected, represents his constituency 
and not merely the electors who, 
holding his party s views, have 
voted for him. By being accessible 
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to constituents ■whwi they visit the 
House be can help to give the 
ordinary citizen a further realization 
of the nature of the work ParUa- 
meot does session by session 

Powers of hfimsters and Departineots 
So much for the pnvate member 
What of the cabinet minister , what 
of the great state departments? 
C Delislc Bums has well <atH 
“The daily artivities of admim- 
slrative or ofhaal bodies are more 
important than occasional legis- 
lation or the acts of a judicature, 
for government is now a continuous 
process, not an occasional inter* 
vention or corrective.” The less 
thoughtful, less knowledgeable 
cyme is wont to say that Govern- 
ments come and go, the Qvil 
Service remains, and is the country’s 
pennanent ruler The measure of 
truth in this lies in the fact that in 
Bntain the state is now manager 
of a score of vast businesses and of 
a host of employees Moreover, 
sshercas in the USSR, the state 
has all but abolished pnvate enter- 
prise, in Bntain the state’s activities 
need to be prosecuted with a 
constant respect — often all too 
great a respect, some assert— for 
the actmlies of pnvate enterprise 
Any citizen has the right to mduce 
any member of Parliament to ask 
questions m the House about the 
work of any state department In 
effect these departments have 
not only the annual check by 
government auditors but a con- 
tinuous check by citizens through 
their elected representatives As a 
result of this, the minister m charge 
of a department has, with the civil 
whose chief he is, not only 
to see that the department’s work is 
done, hut to be m a position to 
give an account or a defence of rt 
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on any day while Parliament sits 
Thus, although the charges of 
bureaucracy levelled against state 
enterprise are not altogether with- 
out foundation, the trend m state 
cnietpnse is to vest control not 
in Ovil Service bureaucrats but m 
techmcally competent and semi- 
independent Boards Recruitment 
of the Civil Service generally by 
open competition is some safeguard, 
too, agamst an excessive bureau- 
cratization 

A health-insurance card or an 
old age pensioner’s book, an irnem- 
ployroent-insmance card, a “pay- 
as*you earn” mcome tax statement 
m a pay packet these are symbols 
of three of the great stale depart- 
ments Health, Labour and the 
Treasury, with the newly formed 
Mmistry of Nauonal Insurance 
also implicitly indicated The 
average atizen is acquainted with 
little more than the symbol of the 
amount and complexity of the work 
involved administratively be has 
little knowledge The postman’s 
double knock, the schoolchild s 
report, the si^t of a service or 
police uniform these are evidence 
of the work of the Postmaster- 
General, the Ministry ofEducation, 
the Ixirds of the Adimralty, the 
Secretary of State for War or Air, 
the Home Secretary Who are these 
functionanes’’ What is their work, 
and what is the work of others of 
their mmistenal colleagues'’ 

Futance 

When a party leader successful at 
a genera! election fonns his govern- 
ment, he becomes not only Prune 
Minuter but normally also First 
Lord of the Treasury, the Lord 
High Treasurer of En^and, to give 
him the picturesque title of the 
early holders of his ol55ce, an office 
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jnsUtalfd JO I61X "nje First Lord, 
together wth the Junior Lords 
the Treasiiry, is responsible mamly 
for the political side , the QianceHor 
of the ^chequer is m charge of th* 
hnanaal side The Chancellor s 
task js to receive the estimates of 
the slates spending depaitmeec^ 
to approve of them or to whittle 
them down if he considers them 
excessive or disproportionate to the 
public funds available and having 
thus arrived at the total figure of 
national spending to arrange that 
the states collecting departments 
shall raise sulhcient revenue to meet 
the country s expenditure for ih* 
>ear These two senes of estimates 
afcdecailedinpapcrswhich collect 
ively form a budget in the ordinary 
sense of the term and when laid 
before Parliament by the Chan 
celtor of the Exchequer are know'ti 
as the National Budget the Bud^t 
fbr short- This embodied in the 
Money JlesoluiioQs and presented 
in the Finance Bill, is debated by 
the House rqiected or accepted or 
amended and eventually t^omes 
the Finance Act of that year 
ISuring 1939-45 total war saw 
the Bntish Government me finao 
cial poLcy m a fashion and to an 
end that would have appalled 
laisser /aire Laberahsm of last ceO 
tury The subsidizing of necessities 
the control of pnees and the maity 
ways m which pnvaie expenditure 
was severely restricted didmudito 
bnng H about ihai the nauonal 
resources were used only to serve 
the national purpose the successful 
waging cf ihe war This use of 
financial poDcy did not end wth 
the war or its immediate aftennatfi 
Incidentally, it may be rnentioni^ 
that the greatest and most 
lent of the frauds a gov'enunent hs» 
praaised oa a people has been ll« 


vanom Savings Weeks — Wings 
fbt Victory,” “Wax Weapons,” and 
the rest Not one of these directly 
contributed a single additional 
weapon to the national armament , 
th^ served their purpose no less 
adequately In Get, the National 
Savings Movement ^thered about 
£10000 million out of the con 
somcrs handsandmadeitavaiJaWe 
for government expenditure 
h ts the mark, of a good Chon- 
ctWor of the Exchequer when both 
national expenditure and national 
revenue approximate at the end of 
the financial year to the forecasts 
made m the Budget Bntisb peace- 
ume Budgets have been remarkably 
successful vifien judged by this 
cnienoo Cnucs. however assert 
that this success is dearly bought 
that to obtain ii the Treasury 
iyrannues ever ether departments 
by Its power to grant or wictshold 
finance and therefore moulds if not 
dictates policy Bntish Budgets as 
mere book keeping oa a colossal 
scale are the adramuon of the 
finance miiuslnes of the world 
The organization of the Treasury 
IS complex. Sufficient here to state 
that there are three mam divuions 
the Policy Division, where policy is 
studied from the finance angle, 
Esiabhxhmcnis, responsible for 
Ctvtl Service staffing Supply, con- 
cerned with the estimates The 
Treasury has mechanism, too for 
the minute scrutiny of the public 
finaiuxs It is responsible for the 
collection of the public revenues 
and management of the Inland 
Revenue staff 

Tbe FIgbtifiS Services 
The Admiralty, the War Office, 
and the Air Ministry arc the 
deparunenu governing the fitting 
Ibrcca. The Air Ministry, formed 
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in 19J8 and controlling the then 
Royal Flying Corps and the Roy^ 
Naial Air Service, ts the junior, 
and the Admiralty administenng 
the Royal Navy and the Royal 
Marines is the seruor (the Board 
of Admiralty itself » over one 
hundred and twenty years old and 
successor to the centunes-old Navy 
Board) The Army Council, the 
War Office’s supreme administra- 
live body, dating from 19W only, 
with Its membership of eight, en- 
sures that the Army shall be respon* 
sible to Parliament, in the Air 
Ministry the Air Council performs 
the same function for the Air Force 
In addition to^the responsibility 
^Ihe fighting forces there is the 
ftime Minister’s responsibility in 
hu capacity as Minister of Defence, 
and the coKjrdinatmg machinery 
represented by the Committee of 
Imperial Defence 


Home Affairs and Labour 
In peace time the activities of the 
^rvice departments are remote 
ftom the private cictren. other 
departmems of state directly influ- 
ence his daily Ufe The Home Sec- 
Ktary is the normal intermediary 
betuecn the Sovereign and his 
subjects His department is also 
with, among many 
other things the maintenance of 
f order, and many aspects 
o the administration of justice, 
I^hce forces, prisons and other 
ptaces of civilian detention, the 
quor trade, suppression of the 
^te slave traffic, supervision of 
^ Widely separated activities as 
visection and bird snaring, regis- 
wion of electors; conduct of 
genera] and local elections But 
s^ce 1939 the inspection of fae- 
and workshops, mdustnal 
«>sputes, administration of employ- 


ment exchanges and such matien 
as the direction of young men mto 
the fighting forces have been dealt 
with by the Mitustiy of Labour. 

Scottish and Indian Affairs 
The jurisdiction of the Home 
Office does not extend to Scotland, 
which has its own Scottish Office 
and Secretary of State TTiis, and 
the India Office, which forms the 
link between the Government of 
the United Kingdom in London 
and the Government of India m 
New* Delhi, are two typical British 
experiments m attempting to meet 
the varying needs of two parts of 
that strange conglomeration of 
commumiies, the British Common- 
wealth of Nations The history, 
past and present, of both these, 
provides evidence of the spontane- 
ous growth of British governmental 
bodies, and of the rejection by the 
political genius of the nauon of any 
cut-and-dned fonnuU for the fram- 
ing of its democratic institutions 
A Secretaryship of State for Burma 
exists, and is a separate office, 
although normally held by the 
Secretary of Slate for India 

Education and Trade 
The Board of Education became 
a Ministry lo 1944 The Education 
Act of that year, which achieved a 
minor revolution in English schools, 
and the advent of the spartan post- 
war years with their demand that 
all nauonal skills and talents shall 
be trained and used to the full, 
require the Ministry of Education, 
always the ministry of youth and 
hope, to become more than ever 
the ministry for the ripening and 
fulfilment of youth's potentialities. 

Like the old woman of the 
nursery-rhyme shoe, the Board of 
Trade, formed m 1786, has a host 
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only intensively at general election 
times with, if he is zealous, party 
work in the constituency taking up 
a modicum of his leisure Never- 
theless, a atizen can, and often 
does, devote half or more of his 
spare time to public affairs as a 
local councillor, actmg on various 
committees or other public organ- 
izations What then of local govern- 
ment in Bntam'> 

The subject is an immense one 
Books deaLng with it fill the 
libraries, and constitute a hbrary in 
themselves The greatest political 
classics of our days, those of Sidney 
and Beatnce Webb, deal with it 
comprehensively ^nd with genius 
So unlikely a genius as George 
Bernard Shaw was content to per- 
form long spells of patient drudgery 
as a Vestryman of St Pancras No 
more than a mere shadow of an 
tn±catioa of the importance and 
scope of British local government 
c an , unfortunately, be given here 

History of Local GoTcnmieat 
Local government is of necessity 
subordinate to national government 
which interprets as well as institutes 
the statutes aSecUng local authon 
ties Elizabeth s reign saw the first 
serious attempts made to organize 
local afiairs these in the mam were 
entrusted to the Justices of the 
Peace Itwasonlymthemneteenth 
century, when the impact of the 
lodustnal Revolution was making 
Itself felt upon many sides of the 
national life, that a real effort was 
made to grapple with local govern 
ment problems and to set up 
machinery capable of dealmg with 
them Some landmarks mclude 
the Poor Law Amendment Act, 
1834, which attempted to system- 
atize poor relief by the appointment 
of a central authonty to administer 


It, 1835 saw the Mumapal Corpor- 
ations Act which regulated voters’ 
nghts and restricted the old privi- 
leges of the borough freemen of 178 
municipalities, the Public Health 
Act, 1848, wluch made samtation 
tbs responsibility of the local 
authonty, and the similar but more 
comprehensive Act of 1875 which 
extended both the powers and the 
duties of local government bodies, 
the Reform Act, 1867, which 
enfranchised a large body of mdus- 
(nal workers , while the settmg up 
of the Local Government Board 
was a modest anticipation of the 
Ministry of Health which m 1919 
took over the duties of the Local 
Gowmment Board and was equip- 
ped with greater powers and wider 
authonty The Reform Act, 1884, 
enfranchising agncultuxal labour- 
ers, was followed by i the Local 
Government Act of 1888, some- 
thmg of a minor Magna Carta in 
that for the first time the counties 
acquired county councils, formed 
by democratically elected represent- 
atives m place of those nominees, 
the Justices of the Peace, whose 
natural outlook was varyingly 
feudal rather than democratic 

Equalizing Rates 

The later Local Government Acts 
of 1894, 1929 and 1933 mdicate how 
new social needs have ansen and 
bow attempts have been made to 
meet these by the provision of new 
social services Moreover, each 
new Act has had to be framed with 
some reference to the one need that 
dominates the rest that the burden 
oflocal taxation, that is rates shall 
be as far as possible equalized as 
between poor authonty and nch, 
and between town and country 
How crucial is this last question 
can be gleaned from two faas 
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in th« years immediately before the 
Second World War rates varied 
from 2s to 30s m the £, according 
to the area in which they were 
collected again Westminster vmh 
its population of one hundred and 
thirty thousand had a rateable value 
ofClOimillon while Poplar with 
one hundred and fifty five thousand 
inhabitants had a rateable value of 
just over three^uarters of a million 
and a rate (such as in 1936-1937) 
of I8s ui the £ as against West 
minsters 9s lOd 

TxKal Cortrsmmt Finance and 
Sfrncture 

Definitions of rate and rate* 
able value become nccessaty A 
rate is a local tax paid ^ the 
occupier of immovable property 
(that IS houses business places 
factories etc ) based on the assessed 
anoaiat value of that property that 
value being the amount of (he rent 
for vhtch It u assumed <t would be 
let yearly The local outhonty 
mal^ the assessment the total of 
such assHsments of all properties in 
Its area is known as the authority s 
rateable value Estimates havmg 
been made of local expend cure for 
the coming year total rateable value 
divided by total expend ture foes 
the rate per £ of assessed value 
which the occupier has to pay 

It needs to W stressed that the 
rate is the one tax a local authority 
can levy all taxation of ntcome 
corrunodities (including such com 
modities as enterrauimefll) and 
nghts (sudt as that of driving a car 
or possessing a gun) being the 
prerogatives of the state At (he 
same ume the rate is not the tocsd 
authority s sole source of revenue 
Government grants made from 
state revenue provide oue-tbird of 
the cost of local services. Of the 


total expenditure including that on 
local social services approximately 
one fifth IS contributed by the state 
Of the remaining four fiAhs rents 
and tolls dues and various kinds 
offees provide rather less than and 
the rates rather more than half 

■nie atizen who as a councillor 
serves on a borou^ an urban or a 
rural district council and particu 
tATly if he be a, member of the 
finance committee finds how dove- 
tailed local and national finances 
are and how complicated the 
financial adjustments that need to 
be made asbetween local and central 
govmiments on matters such as 
education housing anti health 
services where the functions of each 
overlap those of the other 

There is a kind of pyramidal 
structure about local govefomeat 
Administration is shared by county 
councils borough councils for both 
county and non-county boroughs 
(any newly created county borough 
ne^ to have fifty thousand popu 
laiion as a rrunimum) urban dis- 
trict and rural d strict councils and 
parish councils County councils 
and county borough councils with 
equal powers have authority over 
Uk lesser coaneds thus the county 
rate IS a pnonly local government 
charge on the revenues of an urban 
or rural district or pansb council, 
while such authorities have no 
power to impose a similar levy on 
the county council 

Unplanned DerctopmeiK 

As With national so with loal 
government Britain has lost much 
as well as gained something Iv the 
fket that she has had no revolution 
such as the French or the Russian 
with which to wipe the political 
slate clean that m less than two 
hundred years Bniain has made the 
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change over from her agricultural 
preoccupations to the highly organ- 
ized industrialism of today, and 
adapted her political and social 
need to the event tind after it 
Bniam has lost something by the 
fact that her genius is for improvisa- 
tion rather than for Jong term 
planning, that planning has been, 
and to some extent remams so far 
outside her normal approach to a 
need or a situation that even now 
to a big and influential section of 
her people planning is suspect Her 
planners arc too often self-con 
scious, aware of hostility expressed 
and unexpressed and handicapped 
by a national heritage and tiaditioQ 
In this tradition feudalism is valued 
for Its picturesqueness and wrongs 
are defended as rights because they 
have the sanction of the ceotunes 
Nowhere can this be more plainly 
seen than m the facts of London 
local government and the problems 
London s governors have to face 
The pattern of London and its 
government is the pattern of Bnctsh 
local communities and tfasir rule 

The City of Loodoa 
London' A marvel and a mess, 
not one (own but many, a clearing 
house for the world in trade and 
finance and the abiding place of 
eight million people such a com- 
mumty might well provide a local 
government nightmare for anyone 
but a mad JBntisber At its heart 
IS the si^uare mile of the Oty, 
Hhetif AaiT s irti’fron «onk" by diy 
and some ten thousand only sleep 
by night (the war modified these 
figures, but only temporarily) this 
focal London is for the most part 
ruled bythcQty Corporation, The 
City’s freemen compose this corpor- 
ation and are the City’s only local 
electors 'The Corporation ^ not 


one but three counals The Court 
of Common Council, presided over 
by the Lord Mayor, has 206 Com- 
mon Councillors elected annually. 
Its twenty five Aldermen, elected 
for life form a second governing 
body, the Court of Aldermen, 
wbotsc rights include control of the 
Oty’s historic livery Companies 
Fmalty, the Court of Common Hall, 
with Its membership restricted to 
the Liverymen of those Companies, 
elects the Sheriffs, the Qty Cham- 
berlatn. Remembrancer, and lesser 
officers and nominates the Last two 
candidates for the Lord Mayoralty 

The Ceunty of Loodoo 

Radiating from the City north 
and south of the Thames is the 
Administrative County of London, 
which Since the Local GovemmeRt 
Act of 1888 has covered 1 17 square 
miles with a population approach- 
ing four and a half millions in 2939 
Thirty separate public bodies — 
twenty • eight metropolitan bo- 
roughs, the Qty Corporation and 
the London County Council, of 
which the last js incomparably the 
most important — are charged with 
the l-ocal government of this wide 
area Greater London with its all 
but seven hundred square miles and 
eight million population is the area 
served by the Metropolitan Police, 
most of which ground has the 
Metropolitan Water Board as its 
watcrsupplicrs Widest of all is the 
l^ondon Passenger Transport 
BbfSe^s aflsa — square mnter 

The L.CG 

County Hall, the London County 
Council s parliament house, houses 
a legislature whose revenues and 
expenditures are greater than those 
of many of the world’s smaller 
states The Council’s personnel 
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Fig 10 The London County Council m session at County Hall This 
authority controls greater revenues and influences the lives of more people 
than many of the norld s soiereign states 


or woman, the opportunity to play the rate allocations for them, 
his part^as representative or elector administered by “Precepting 
m the quiet drama of democracy at Authorities” other than the county 
work council On the face of the Demand 

OnthebackofanyRateDemand is a reference also to the Rating 
Note will be found set out a state- and Valuation Act, 1925 
ment of how the rate is allocated The two Acts quoted are the key- 
agauist the services supplied by the stones of modem local admmistra- 
urban or rural counal on the one tion, that of 1925 concerned with 
hand and the county council on the the local machinery for revenue- 
other The distnct council IS respon- raising, that of 1929 regulating on 
sible for housmg Qn most instances), new lines the Enanaal relationship 
water, sewage disposal, scavenging of state and local authonty Under 
and (in war-time) air raid precau- the 1925 Act the Boards of Guard- 
tions, the county counal for cle- lans lost their function of fixing and 
mentary and higher education, collecting rates, while the county 
public assistance, police, highways borough counals undertook this 
and bridges, and public health In dual task in their own areas, and 
the body of this statement is a municipal borough councils, urban 
reference to “government grants distnct councils and rural distnct 
under the Local Government Act, councils were charged with the 
1929,” and the Demand often coo- collection of their own rates and of 
dudes with a note of services, and the county rates for county services 
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such as those indicated above m 
technical language the county pre 
cepts the urban d strict councils and 
the rural disma councils 

Modifsiitg tbe Ratug Systera 
The world slump of 1929 on 
wards had its direct incidence on 
Jo£a3 rates "Hie item PubI c 
Assistance became so heavy in 
some of the worst hit urban areas 
that even a sky high rate failed to 
raise the revenue requ red More- 
over mines railways docks canals 
factories and workshops tended to 
be in just those poor working-dass 
areas where unemployment and its 
cost were highest It followed that 
businesses engaged in export and 
faced with ever growing competi 
tion for the dwmdling trade mar 
ketsoftheworldhadtheaddit ooal 
hardslup of huge local taxation 


burdens equally British agricul 
lure struggling to maintain itself 
against the competition of cheap 
imported food suffered from a 
similar burden The 1929 Act 
therefore wholly de rated agri 
cultural land and buildings and 
reduced by three-quarters rate on 
buildings used for purposes of pro- 
duction (as opposed to distribution) 
and ou railways docks and canals 
with the stipulation that the latter 
should take advantage of the 75 per 
cent rate relief to reduce their cxap 
charges to commerciai undertak 
toss 

Such drastic de rating meant a 
senous reduction in tbe income of 
local authonues estunatedthrough- 
out ihecountry at some £24 mill on 
A further reduction of about £16 
mill on was made by the abobt on 
of state grants in aid for aU services 
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Other than education, housing, 
police and, to a limited extent, 
roads To recoup local government 
bodies for their total loss of £40 
milLon, Exchequer grants amount* 
mg to that sum were made, to be 
allocated by the local authorities 
themselves 

The end of the Second World 
War on August 14, 1945, saw 
British local government faced 
both by the most tremendous crisis 
m Its history and by its most mag- 
nificent opportunity The solution, 
or rather senes of solutions, can 
comeonlynationally Enemyaction 
has destroyed hundreds of thou- 
sands of houses and depreciated the 
worth of millions more upon the 
net armual value of which local 
taxation IS based Even before 1939 
the provision of houses was much 
below soaal requirements, slums 
shortened and impoverished lives, 
poor quality building robbed the 
people of much human happiness 
It 18 impossible, then, that rates as 
hitherto levied can remain the basic 
source of local government revenue 
Various alternatives have been pro- 
posed, including that of a local tax 
on land values or some form of 
local income tax. This is not the 
place for an analysis of such pro- 
posab, still less is it the place for 
prophecy Enough that the genius 
for self-government, local as well 
as national, of the Bntish people 
has now t»th the need and the 
opportunity to make full use of the 
devoted research of those great 
authorities on local government, 
Sidney and Beatrice Webb 

Intematioual GoTemment 
No outline of politics can be 
complete without some bnef ac- 
count of men’s attempts at inter- 
national government. The Roman 


Empire, the Holy Roman Empire, 
and the Bntish Empue, the Hague 
Conference and the Hague Palace 
of Peace (see Fig 11), the fint 
League of Nations with Geneva as 
a world political metropolis and a 
focal point of mankind’s hopes of 
world peace, the San Francisco 
Conference and the Charter of the 
Umied Nations to which more than 
fifty Governments have given their 
adherence* all these represent not- 
able examples of humanity’s grop- 
ing endeavours to realize in practi- 
cal political form something of the 
cenluries-old ideal of world brother- 
hood and umversal peace The pax 
Romana, always uneasy at the pen- 
meter of Rome’s wide-flung empire 
and rarely untroubled at the centre, 
did endure for four hundred years. 

The Bntub Commonwealth 

The Constitution of the Bntish 
Empire was radically altered after 
the passmg of the Statute of West- 
minster m 1 93 ] The Empire's slow 
and typically British evolution had 
at last begun to prove that empire 
and democracy were not mutually 
excluding terms The Bntish 
Commonwealth of Nations, which 
IS the more accurate description of 
the Bntish Empire dating from 
1931, 1 $ a unique experiment which 
politicians the world over can — 
many do — study with profit What 
then was the Statute of West- 
minster, that portentous Act for 
which lustory has no precedent? 

Becommg law on December II, 
1931, it formally ratified certain 
declarations and resolutions of the 
Imperial Conferences of 1926 and 
1930, m which Great Bntam and 
Northern Ireland, the Dommions 
of Canada, Australia, New Zealand, 
South Afnca, the Insh Free State 
and Newfoundland took part The 
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192S Conference defined these 
Doirunions as "autonomous com- 
mumtics within the British Empire 
equa] in status, in no way sub- 
ordimte one to another in any 
aspect of their domestic or external 
afihiis, though united by a common 
allegiance to the Crown, and freely 
associated as members of the 
British Commonwealth of Na- 
tions " The defizution was further 
elaborated "Every self governing 
member of the Empire is master of 
Its destiny In fact jf not always ui 
form. It IS subject to no more com- 
pulsion whatever ” 

By the same Conference's deci- 
sion the Dominions' Govemors- 
General became representauves of 
the British Crown and not of (be 
Bntish Government . while tt was 
laid down that "it is the right of the 
Government of the Dominion to 
advise the Crown to all matters 
relating to its affairs ” The Domi- 
nions’ right wiihin certain bnuts (o 
make treaties was recognized , ofthe 
SIX Domiojons all but Newfound- 
land (whieh in 1933 temporarily 
lost lU Dominion status, restora- 
tion -of which is now being pressed 
for in recognition of Newfound 
land’s devotion to the British 
Commonwealth’s cause in the 
Second World War) had indepen- 
dent seats in the first League of 
Nations 

The Impenal Conference drafted 
(he Statute of Westminster which 
swept away the last Lmitatiotu on 
Donumon freedom by dedanng 
that no Act of the British Parlia- 
ment shall extend to a Dominion 
unless that Dominion itself has 
requested and consented to its 
enactment; it repealed the Colonial 
Laws Validity Act. 1865, which 
pronounced that any legislation by 
a Dominion parliament was void if 


it confiicted with any Act passed in 
the mother country; the Statute 
furUier declared that any Dormiuon 
parliament has full powers to make 
laws with extra-lenitonal effect — 
in other words, to control, like a 
sovereign state, acts of its nationals 
beyond Dorrunion territory 

The Tested Commonweallb 

In 1931 the cynical, while giving 
high marks to the Statute of West- 
minslcr as a document which on 
paper earned imperial devolution 
to an unparalleled length, question- 
ed whether an fmpenat emergency 
tike a second world war would not 
inevitably see that document treated 
as "a mere scrap of paper,” to 
quote Chancellor Bethmann-Holl- 
weg’s phrase of 1914 m relattoa to 
the treaty guaranteeing Belgium’s 
neutrality Within eight years the 
Second World War bad begun, and 
despite neatly six years of desperate 
stram such as no empire had 
previously undergone and survived, 
the Statute of Westminster was 
honoured 

The action ofthe Irish Free State 
m exercising her right under the 
Statute to remain neutral put 
British good faith to one of the 
hardest of tests. As Mr de Valera 
freely admitted in May, 1945, that 
test was passed with honours To 
the student of intenuilional goverrv- 
menl the fact that Eire was not 
coerced despite Bntaut’s desperate 
need to use the southern Irish ports 
will be an event of far-reachmg 
importance in the years that he 
ati^d 

Wars have been won and lost 
inatv times before in the world’s 
history— the resurgence of Germany 
between 1918 and 1939 shows that 
defeat can be as temporary as 
victory may be ephemeral What 




Fig 12 President K'oodrow Wilson (left) driving through Pans mth 
Pa}mond Poineari, then President of France, in }P19 iVilson gave to the 
Hor/d a new hope of peace h»i/i his famous Fourteen Points, and vntk the 
League of Nations of which he was one of the principal architects 

K new in world hiwoty is loyally lo as embodied m tlw CJovenant of ihe 
law by ihe leading member of a League oT Nations drawn up by a 
commonwealth of nations which, special commission of the 1919 
taking Ihe short view, it wouH Peace Conference under the chair- 
appear had very much to gam by manship of Woodrow Wilson (see 
the breaking of the law Fig 12), the latter, then President 

of Ihe United States of Amenca, 
The League of Nations put the world into his debt It was 

Ihe vindication of the Statute of Wilson who ivas author of the 
Wcstirunster, perhaps the greatest faroous Fouiteeti Points upon 
of all the British Empire’s moral whichthel918ArTnisticeivasbased, 
uiumphs, contrasts notably wjib andWilsonwhomtbefouiteenihof 
the failure of the League of these points declared that a '’general 
Nations Perhaps never has a association of nations must be 
human institution been the focus of formed under specific cos-enants ” 
more of mankind’s hopes or the It is Wilson’s finest memorial that, 
cause of such bitter human dis- lately as the result of hts efforts, 
appointment as was the tragic the Versailles Treaty of 1919 did 
League The idea of the League incorporate the Covenant with its 
belonged to no one man or nation histone preamble in which fifty- 
But for the realixation of that idea, three nations (later increased to 
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fifty-eight) contracted to promote 
international co-operation and to 
keep world peace “by the accept- 
ance of obligations not to tesort to 
war , by the prescription of open, 
just, and honourable relations be- 
tween nations, by the firm estab- 
lishment of (he understandings of 
international law as the actual rule 
ofconduct among govermnents,afid 
by the maintenance of justice and 
a scrupulous respect for all treaty 
obligations m the dealings of organ- 
ized peoples with one another ’* 
The A^mbly was the League's 
parliament in which each member 
state had one vote The Counai 
was Its executive, consisting of four 
of the five victorious great powers 
in the 1914-18 conflict (the 
United States of America did not 
joia the League), namely, the 
United Kingdom, Prance, Italy and 
Japan, to whom were added repre- 
sentatives of four other members of 
the League, * 'elected ty the 
Assembly from t-me to time in its 
discretion ” The Council, meeting 
at least three times a year with each 
of us members having one vote and 
all policy (as opposed to procedure) 
decisionaneeding to be unanimous 
dealt with two mam problems 
disarmament and arbitration 

He League's FaOuce 
In Its first ten years the League 
was successful in setdmg thirty 
clashes, all relatively minor, be- 
twesen member sates Up to 1931 
and the dispute of that year between 
(Thma and Japan, therefore, the 
League could claim steady, if un 
spiwtaculat, progress towards f«l 
filling Its task of arbiuating 
between member states 
Tragic years followed during 
which Japan s a^cssion in Man- 
chum, Italy's in Abyssinia and 


Albania, Germany's in Czecho- 
slovakia — which destroyed the 
hopes of peace that Chamberlain 
brought back from Munich (see 
Fig 13) — finally made a mockery 
of the vital Article 10 of the 
Covenant by the terms of which 
members undertook “to respect 
and to preserve as against external 
aggression the territorial integrity 
and existing political independence 
of all members of the League ’* 
Unlike the League, the League 
idea did not (ail On some matters 
within Its scope (he League acted 
firmly and decisively, but in its 
declming phase it ^d not act 
effectively, for example, in the Sino- 
Japanese War. and the Iialo- 
Ethiopian War, or in the Spanish 
Cm! War Nevertheless, its atti- 
tude was sufiiciently firm to cause 
Japan, Italy and Germany to 
withdraw from the league 

The United Nations 
The League is dead, long live the 
League' On June 26, 1945, at San 
Francisco, the Uaited Nations 
Conference unanimously adopted 
the Charter establishing an organ- 
ization knovm as the United 
Nations The nineteen chapters of 
the Charter with their lU articles 
provide in detail for the setting 
up of a world body “determined “ 
as the preamble states. ' to save 
succeeding generations from the 
scourge of war to reaffirm 
faith in fundamental human rights, 
ID the dignity and worth of the 
human person, in the equal nghCs 
of men and women and of nations 
Urge and acnall , to establish con 
ditions under which jusiice and 
respect for the obi gations arising 
from treaties and other sources of 
uitereational law can be mam 
tamed, and to promote soaal pro- 
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Fig. 13, Mr. NeviUt Chambrrlam, the BJ^tish Premier, records ike news 
of the Munich Pact on his return from Germany in September, I93S The 
uorld hoped that the threat of hostthttes had been removed, but willtm six 
months Germany s ogSTtitwns nere rtnened and war became inewabfe 


gress exii better standards of life in 
largerlreedom." 'nteChanef defines 
the organization's orgaru and 
powen. lays down procedure for 
votmg, sets up its pnnapai organs 
of government, arranges for the 
specific settlement of disputes, and 
indicates Uve kmd of action to be 
taken to meet acts of aggression 
and other threats to world peace 

United Nadoas’ ConsHhitioo 
The Genera! Assembly, meeting 
annually, coosuts of ail members of 
the United Nations, each having 
one vote and not more than five 
representatives, it is empowered to 
discuss all matters coming withio 
the scope of the Charter, to settle 
the pnnaples to govern disaima- 
tnsnl, to hear any cases put before 
it by non memlxr states, and to 
call attention to situations threaten- 
ing world peace A two-tbirds 
majority u necessary for any dca- 
Sion on a matter of importance 
Bntain, Ouna, France, the 
H w r,— L* 


U S SJL and the United States are 
ibe permanent memhers of the 
Secunty Couna!. six non-penna* 
nens members are to be elected to 
addiuon for two-year terms. The 
Council wdi sjt in continuous 
session, and will have the advice on 
mill taty matters of its own Military 
Staff Committee, consisting of the 
Chiefs of Staff of the permanent 
members, which Committee will, 
under the Secunty Council, be re- 
sponsible for the strategic dirccuon 
of the armed forces (notably 
national air force contingents held 
immediately available for the 
Secunty Council’s use) to be placed 
at the Council’s disposal The 
International Court of Justice, chief 
judicial organ of the Umted 
Nations, voU give decisions m dis- 
putes between nations, and these 
must be complied with by all 
member states. At the begmaing 
of 1946 the United Nations held its 
first session in London (see Fig. J4) 
The Foreign Minister of Norway, 
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Mr Trygve Lie (see Fig 15) was 
elected as the first Secretary- 
General 

The chief resemblances between 
the dead League and the new 
organization are apparent Each 
has sprung from an association of 
powers victorious m a great war, 
the Secuniy Council, as was previ- 
ously the League Council, will be 
dominated by the great powers In 
the new organization the right of 
veto possessed by any one of the'’ 
permanent members will effectively 
prevent action m any dispute in 
which that power is involved 

If there is less idealism m the 
United Nations organization than 
m the old League there is also (ess 
hypocrisy Even its founders admit 
that Its Charter is no perfect xostru- 
ment, but a compromise document 
based on many lesser compromises 
As a result, the wild hope, the too- 
great expectation aroused by the 
League has cot been paralleled m 


the instance of the Umted Nations 
That IS all to the good 
lo a world which, whatever its 
bp service to the prmciples of good 
mil and peaceful arbitration, be- 
lieves in the validity of force as an 
ultimate means of setting national 
quarrels, it is an advance that the 
new international body should have 
forte at its disposal In 1919 men 
thought they heard something like 
an angelic singing from Geneva, in 
1945 they heard a good deal of 
bicVtting at San Francisco The 
1919 angelic chorus came from a 
fools paradise, the 1945 inter- 
national bickerings came from men 
who recognized their human limit- 
ations and promised no Utopia 
served up on celestial platters 

Faok Pohilca) Cynicism 
So ends this bnef account of 
maakmd s attempt on three planes, 
localaod national and mtemaiiona], 
by means of the art and science of 



Fig 14 The fint seision of the Umted Natans Assembly, held at ff'est 
minster in January, 1946 The representative of Soviet Russia Is seen 
addressing the delegates of the Jifty^ne member nations 
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Fig 15 Trygve Lie, first Secre’ 
tary General ofUNO, and former 
Foreign Minuter of iforv.ay 


politics to provide humaa societies 
of various kinds and sizes with just 
government, and public affairs with 
reasonably good adnunistration 
and reasonably elEaent manage- 
ment Because government, wise 
government, has to do with the 
delivery to the governed of such 
imponderables as liberty, equality 
and brolh«-bood, and because, 
moreover, it is so disastrously easy 
to couch a senes of Fourteen Points 
or a group of Four Freedoms, the 
preamble of a League Covenant 
or of a United Nations Charter, in 
noble language worthy of exalted 
sentiments — because of these things, 
the gulf m politics between promise 
and performance, betwccri expecta- 
tion and fulfilment, is such tlut the 
most faale of cynics can set up and 
knock down a political Aunt Sally 
with easeand apparent justification 
An election candidate's address 
compared with the record of his 
parLamentary activities at the end 
of a session show the same kind of 


disparity Yet only a cyruc will see 
m this a reason for dismissing 
politics as a trumpery business 
conducted by big mouthed and 
dubiously honest men, compared 
with whom those engaged m com- 
merce or mdustry, the arts and the 
sciences, ate exemplars of efficiency, 
mte^ity and relatively silent service 

The Price of Democracy 
As any who has worked as a rank 
and file member of a political 
organization quickly discovers, 
there is more selflessness and more 
devotion to civic duty shown by 
obscure politicians of any and every 
politica] colour than is normally 
found in industry or commerce, art 
or science Gaptrap may and does 
too often disguise this , a political 
system like that of representative 
democracy has to be paid for at 
high cost — bureaucratic delays, 
hesitanaes, over-caution, imtating 
governmental controls and an over 
emphasis on forms and the filling 
up of forms are part of it Yet he 
who desires a 'Rolls Royce or a 
string of diamonds does not expect 
to acquire cither vnth a pound note, 
whereas too often he assumes that 
the infimtely more valuable asset of 
pobtica! freedom can be had with- 
out paying its price Thus, in the 
mtemationa! sphere, the nations 
too long have asked for mtemation 
al peace while proposing to keep 
national sovereignty unimpaired 
Unless an mcreasmg number of 
human bemgs have an mcreasmg 
understanding of the possibilities 
and the limitations of politics as an 
art and a science, the tragic first 
half of the twentieth century will 
inevitably have sequels even more 
tragic Ifthe abyss IS to be avoided, 
pobtical imndedncss, always a ctvic 
duty, has become a necessity 
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Rg. 1 Piciorlald!asrainsha*u>$havrttone},ofurtdamemslcharaagristie 
of cU economic syziemSt cireulaies By means of gownmert espendkure 
and inreJtTnent vt induiJry money flo*s mio the bands of individjats and 
firms Reciptenls of the money par sow of n back to the GosemmenS 
in laxatusn. A further porltait finds us way back lo industry, to the 
system or to the Coxemment in the form of sarmss The 
remainder f apart from hoarded saiings) passes into the hands of other 
persons orfsrra nho, tfl imt, pay port ta taxes, save part end ^ead the 
remainder The bankms system mamtoms the fow of money to the 
Cotemment and to industry Some hoarded sanngs (moneys xifush 
remain m the hands of those *ho save) ereniuaUy get back into ciradation 
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field of economics Divuion of hbour Use of money Natiaml income 
Economic y^elfafc Capitol and labour Reel and money wages Collective 
bargaining Subsidies Direct and indirect taxation Government finance 
fiainiawing emphymens Private expenditure Effects of saving Capital 
etgienditure Government expenditure Labour mobility Monopolies 
Foreign trade Rate of exchange Imparts and exports The banking 
system iVarure of money Relation af economies to current problems 


T he housewife manages the 
home, that involves very 
many jobs She must cook, 
she must wash, scrub, dust, polish, 
BiaJce beds, arrange interior decora- 
tions such as ornaments and Sowers . 
she must shop and look aAer the 
duIdKn, and a hundred other things 
The housewife has only a limited 
ume ua whidi to do these things. 
She has to deade how much of her 
limited tune she will devote to doing 
one job and how much to the 
othets She could spend all her 
time scrubbing and dusting and 
have a spotless house, but that 
would be no use because there 
would be no meals IT she devoted 
all her energies to obtaining food 
and prepanng meals the house 
would become dirty So the house- 
wife distributes her time between 
vanous duties m such a way that 
she thinks she has reached the best 
combination This we caff domestic 
economy That is the ongm of the 
word “economy*’ — the art of man 
aging the household by the proper 
use of the resources the means, the 
time available 

Political economy, which we also 
call economics, is simply this idea 


of fnanagemeot of resources and 
time wni large ft is the study of 
thac part of the structure of society 
which IS concerned with organizmg 
the production of goods and s«v- 
ices and with distributing them. It 
tells of the organizations through 
wlucb individua] men and women 
receive their incomes and through 
which they spend them Our means 
of producing things are limited 
thongh they are for ever increasing. 
Looked at from some angles, 
economics is the study of the best 
to wluch those limited meaiu 
may be put or, as the economists 
say, of the utilization of scarce 
means ’ 

This of couRc, involves not 
only the question of alternative 
uses, but also the question whether 
our resources are utilized at all. 
And as the utilization of matena] 
resources involves the work of men 
and women, it a fyer to say (hat 
one of the most important matters 
with which economics is conoemed 
IS the question of full employment 
— and, of course, its obverse, 
unemployment 

Moreover, as aH the matters with 
which economics deals affect us 
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vco^ cJoscJy JB our beaJtfa, our 
comfort, our happiness, we are 
justified Ja saying that an under- 
standing of economics is an ess^ 
tial step towards the undcrstaadiflg 
and adopting of tbosepohaes which 
are most lilteJy to further the w«l 
fare of human beui^ as members 
of a civilized community 

Featorts of Oigr Ecoooray 
Amongst the fundamenul 
characteristics of the economic 
systems to be found throughout the 
world are two which should be 
noted immediately These are (a) 
the division of labour, and (b) the 
use of money (see Fig 1) 

They are characteristics which 
are almost always accepted as 
neoessacy parts of an economic 
system whether that system, as 
operated in a particular country is 
acceptable to us or not They are 
characteriscics too which have 
been pan of almost all economic 
systems for thousands of j-ean 
though it IS particularly m the last 
century and a half that their use 
has been developed 
(o) HiviSKin < 7 / labour simply 
means that people tend to specialize 
la patticolat jobs Instead of per 
fonnicg all tte duties necessary (0 
meet the whole of lus or her own 
requuements, each person spends 
his working time producing a small 
rangeofarticlesorservices noneof 
which he may even desire for him 
self, and exchanging them for the 
thin^ which he doe* want, and 
which others have specialized lo 
produan^. Rather than, itorod. a. 
small part of his time mowing food, 
a furlber part in spinrung, weaving 
and tailoring cloth for his dotbes, 
and another «i budding hu hwne 
and so on. mankmd has increasingly 
tended to favour the system by 


which some grow food, sorra spin 
yatoandotJiersbuildbomes Those 
who make shoes, say, produce far 
more than all of them together will 
tetjuite, and the surplus which 
remains aher their own seeds are 
satisfied can then be exchanged for 
food with those who have grown 
more food than they can consume, or 
for homes with those who have biult 
more houses than they can them 
selves occupy 

Theadvaoiages ofthisspecializa 
tion are fairly obvious and need 
iKtle elaboration A worker may 
become more skilled at one parti* 
cutar operation than he could OQ a 
wide range of work. He « enabled 
to me machinery continuously, the 
cost of which » lisss per artide pro- 
duced if It IS kept running than if 
It IS idle most of the time. There 
IS much less loss of tune changing 
from one job to another The 
advaniages of speoialaation can be 
ffiultiph^, with the mult that the 
output of a community of people is 
ujfimtely greater, Uunks to “divi- 
sion of labour," than it would be if 
each person set out to meet his own 
needs. Hunk of us each starting 
from scratch to make the few score 
of puis wc use each year What a 
waste of time, when «e coiuider 
that a relatively few specially 
trained operatives using machinery 
built by specialists, can turn out 
enough pins to meet aU the needs 
of the community 

(b> Money To make the kind of 
speoalizacioR we have considered a 
practical proposition it is essential 
that the products should, m every 
caw, be readily exchangeable To a 
liinited extern, producers of some 
articles, for example butter, could 
exchange some of their su^lus 
prodosK directly for, say. shoes mch 
those who specializi^ m shoe* 
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malung, but barter, as we call that 
kind of exchange, is very limited in 
Its possibilities of application After 
all, we may require tea produced at 
the other side of the world Again, 
although the shoe-maker may re- 
quire our butter, we may not require 
his shoes, at any rate for the tunc 
being The device of money, the 
second of the two fundamental 
characteristics we set out to ex 
amine, enables us to get round these 
difficulties. 

Money provides two things 
chiefly a measure of value and a 
store of value Wc may sell our 
produce or our services and obtain 
a sum of money in exchange This 
sum of money will enable us to buy 
Certain quantities of other commo' 
dities and services To a large 
extent we are free to choose 
whether we shall use our money to 
buy this set of articles or that set 
In other words, money, as a 
measure of value, has generalized 
our purchasing power We are no 
longer compelled to accept shoes 
for our butter, but may take from 
the shoe maker money, which wUj 
buy books instead 

Nor are we bound to spend our 
money immediately We may prefer 
to save it for the tune being In 
doing so we are storing the value 
which was contained m the butter 
which we sold It is true that 
money lends to vary in value at 
different times The study of how 
and why that happens is jutrrgumg 
but for our present purpose rt is 
sufficient to observe the funda 
mental roles which money and the 
division of labour play m our 
economic arrangements 
In addition to the part it plays in 
practical economic affairs, money 
IS a valuable tool to the economist 
m enabling him to study his subject 


matter more easily This can be 
seen clearly m the treatment of one 
of the subjects of his investigations 
— the national mcome 

The Satiomi Income 
If we were to make a list of all 
the goods and services produced m 
this country durmg the course of a 
yeaj, taking care not to count any- 
thiog twice, such as putting down 
a piece of cloth as well as the suit 
into which It was made, we should 
have a picture of what is called 
the national income for that year 
We should be viewing the national 
mcome m real physical terms That 
IS, in terms such as man hours or 
torn of matenal Such a list, how- 
ever, would have lo give full details 
of the quantities of all the different 
types of goods and services, which 
are legion It would be so bulky 
and unwieldy that for practical 
purposes it would be useless 
But this lengthy hst could be 
reduced to a few figures by tub- 
suiuting for each item on the hst 
Its money value and by addmg these 
money values together We could 
not add the number of miles of bus 
ndes to (he number of cinema 
performances seen — the answer 
would be meaningless — but we 
could add the value of the first to 
(he value of the second and to that 
of all other similar services to 
obtain the total value of services 
performed in the year Havmg 
added together the values of all the 
goods and services into one grand 
total we should amve at the value 
of that something we call the 
national mcome That is to say, 
we should be viewing the national 
income in monetary terms, which 
we designate m this country in 
pounds sterling (£5) 

Why should we wish to produce 
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suc-h a figure? What » the sieDifi- 
cance of the national income? 
EconortiKS, Mc have s&td, » the 
study of the maaasemcnt of the 
materia! resources and the working 
time of the community, but to 
what purpose? In answerms that 
question there may be some dts- 
agreement To some it may be 
that the purpose to be served » the 
prosecution of imperial conquest , 
to others the securing of privileges 
for a particular group of individuals 
within the community By and 
larjc, however, there u a measure 
of agreement, even amongst sup- 
porters of different types of econo- 
mic systems, about the purpose of 
oureconomiceffarts That purpose 
a held to be the securing of a 
maximum amount of welfare la the 
largest possible number of people 
ui the community Thereui lies the 
significance of die national income 
But m order to make material 
welfare as great as possible atl 
round, it u generally agreed that 
three objectives must be aimed at 
The first of these is to nuke the 
rutional income as large as possible 
The greater the quantity of goods 


and servicea turned out. the better 
off Will the community be, from a 
material point of wew at aoy rate 
The second u to steady the national 
income from year to year The 
experience of the United Kingdom, 
and of most other countnes too, 
has been that the amounts produced 
have varied considerably from one 
year to the next Booms have alter- 
nated with slumps, there has been 
Adi employment at certain periods 
(mostly war time) and widespread 
depression at others Many evib 
would be overcome if these vana- 
tioQs were ironed out, even if the 
average of the national income over 
a period of years were to remain the 
same The third objective is to even 
out the major inequalities in (he 
distnbutioR of the nsiiona} incowe 
between the various classes or 
groups making up the contmuntiy 
A brief word about each of these 
three objectives is nectssao^ here 

Maxlmltlng the Naitonal Income 

When we speak of maximizing 
ttw national income u u the 
oatiooa! income per head that must 
be considered, for obviously a 


Fig Z. Comparison of th« tstlmated 
real income per head of the working 
populations of various caiinirles, 
fcosed ensures for 1925 1934 
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state with a large population may 
have a huge national income, which 
may work out at a very low average 
jocome per head / 

Making our output of goods and 
services as great aspossible depends, 
iQ the first place, on the quantity 
and quality of ivhat are called the 
factors of production Nowadays 
« is common to divide these factors 
under the headings of labour and 
capital Here, labour includes all 
the persons who perform work 
which goes mto the production 
of an article or service, mciudtog 
the managerial duties involved. 

In common speech, and particu- 
larly in business circles, capital is 
used to mean a person’s or a firm’s 
money funds or stocks and shares 
In economics the word has rather 
a different jneanmg. 

It IS perhaps unfortunate and 
rather confusing that (here should 
be two uses of the same word, but 
tt IS essential to obtain a clear 
pjrture of the tvay to which capita) 
IS used in economics It covers all 
those ifungs which give physical aid 
to the processes of production 
Thus the stocks of material which 
are used, the machinery by which 
the material is converted, the 
faaory buildings, the warehouses, 
the offices, vehicles, railway tracks, 
land on which these thmgs stand or 
which IS used for agricultural 
purposes, all come within the 
meaning of the word capital in 
tconomica By capital goods are 
meant those commodities which 
have been produced, not because 
they themselves are desired for 
consumption, as a loaf of bread or 
a packet of cigarettes is, but because 
they arc needed to assist m ptoduc- 
mg loaves eisarcttes and other 
consumable goods 

It «jU be clear that the national 


income will be increased if wt either 
increase both the quantity and the 
quahty of these factors of produc- 
tion or mcrease the one or the 
other The national mcome per 
head u higher m the U SJ^ (see 
Fig 2) than elsewhere partly 
because that country has accumu- 
lated larger quantities of capital, 
and this is usually of the most 
modem type, and therefore of the 
highest quality In the early years 
of the Uuon of Soviet Socialist 
Repubbes, an unusually large part 
ofeadi year's national income was 
set aside to swell the capita! 
accumulation, the purpose being to 
make it possible to mcrease the 
national mcome of future years 
War erpenence showed clearly that 
a nation could swell its national 
income by calling upon people who 
would otherwise not have worked 
or would have worked below their 
capacity, thus increasing the labour 
force (this is mtended to illustrate 
only that the national income can 
be snereased m this way, a com- 
munity might possibly prefer leisure 
to matenal wealth) 

Nred for FiiO UiUaatioa 
The statement that an mcrease 
in the quantity of the factors 
of production would increase tbe 
national mcome needs some quah 
ficatioo however Under labour 
we are mcludiog management and 
under capital, land It would be 
possible to be over managed and it 
would be possible to have more 
land of a useless type, but there 
need be no reservation about the 
siaiement that an increase in the 
quahty of any of the factors of 
production would be desirable If 
we substitute the word efficiency 
for quahty, we see what an impor- 
taat part efficiency can play m 
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increasing ih« national income and, 
thereby, matenal neUare 
Looked at from another point of 
View, the majumiaat on cf the 
national income is obviously impos 
sible unless full utilization of the 
factors o'" production is assured 
Failure to utilize the factors of 
production to the fuK~cap«a\ and 
labour alike — has been the principal 
source of waste in industnah^ 
countries in recent years Such 
waste IS perhaps most vividly seen 
in. relation to unemployment, a 
topic of such great importance that 
It will receive a good deal of 
attention in our later discussions 

EipBluing the FIoti of ibe 
Nation^ Income from Year to Year 
If a senes of figures showing the 
national income for each of several 
years were to be examined it would 
be seen that there were considerable 


fiuctuationa between the years. 
Hus would not mean that the 
volume of goods and services pro- 
duced a each year had varied in 
exactly the same ratio as the figures 
ID the senes pnees of the items 
making up the national income 
would probably have changed 
between one year and the next and 
the national income figure would be 
affecied by those changes Thus, 
a fJ^ire of £5000 million one year 
ini^ represent only the same 
quantity of goods and services as 
£7000 million does the followuig 
year, if the average price of those 
things composing the national 
tneome rose by one-sixth between 
the two yeare 

It is possible, however, to re- 
calculate the figure for each year as 
thou^ the pnees ivere free from 
vanaiions throughout the period 
under consideration Even when a 
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FEg 3. Diagram lUasiraling kow tmeirphiment in Britain has Jluctuattd 
at vortUttJ intervals durmg the yean 1929 to I94S 
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second senes of figures has been 
obtained m this way sbowmg the 
national income for each of several 
years calculated at coostaot prices, 
fiuctoaiions as between one year 
and another would stiU be visible 
However, the fluciuaiioos which 
remain do represent changes in the 
real oatioiial income^tbe quantity 
of goods and services docs vary in 
proportion to the figures calculated 
at constant prices 
These fluctuations arise partly 
from natural causes A bumper 
harvest, for example, increases (he 
real national income Undoubtedly, 
however, the chief cause of fluctua- 
tions is the increase and decrease 
in unemployment <see Fig 3) Once 
more, as in our discussion of the 
first objective, we come up against 
this question and must await a 
fuller treatment of it later 

EqtaUzmg the DIstributioii of the 
National Income Between Persons 
The more even distribution of 
the national income between per- 
sons forms the third of our object- 
ives There IS, at present, such great 


inequahty between personal in- 
comes. that is between individual 
shares of the national mcome, that 
ibere is general agreement among 
present-day economists about the 
need for reduatoo of thw in- 
equality (see Figs 4 and 6) 

But before considenng the deter- 
mmaiJOQ of these individual shares. 
It would be advantageous to restate 
the conclusions reached, namely, 
that maximum economic welfare 
calls for an increase m the average 
leveJ of the national mcome, and 
the elimination of annual variations 
in the level of the national income; 
and it makes necessary a more even 
distribution of the national income 
between the various groups wiihin 
the comaouiuty Though progres 
toward any one of these three 
objectives is to be prized, the fullest 
measure of economic betterment 
for the community is only to be 
obtained by combining the advan- 
tages of all three 
The full utilization of the factors 
of production, an mcrease m the 
quantity of some of those factors, 
together with an mcrease in the 
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quality of all of them (in other output which is brought about by 


words, a high degree of cflfiaency) 
are methods assisting m the atttOD* 
ment of our objectives 

Detennuiatioii of Prlrate Shares iq 
N ational Income 

A person’s income can usually be 
classified under one of the following 
beads Wages and Salanes, Profits, 
Interest, Rent (see Fig 5) and 
Transfer Incomes, such as pensions, 
allowances from one person to 
another, etc His money income 
for a particular year, when com- 
pared with the national income for 
that year, shows what his share of 
the total IS His money income may 
be greater m one year than to 
another and yet his share of the 
national income and the absolute 
amount of goods and services which 
he can command with his money 
income may be less in that year than 
in the year of his smaller mon^ 
income The opposite is also true. 
The explanation, of course lies m 
(be movement of prices of goods 
and services and of other persons* 
incomes Adistinctionmustbemade 
between money income and real 
income of an individual, just as the 
same distinction was made for the 
community as a whole on page 33S 
Thus It IS that we use the term real 
wages to indicate what a person’s 
money wage will buy (see Fig 2) 

However, ourattentionu duected 
to the shares of mdividuals and 
groups m a particular year and to 
compare those shares, we must deal 
with money incomes 

Wages 

Oeariy the amount of wages or 
salanes which an individual firm or 
employer is able to pay its employe 
ees depends on the productivity of 
those employees, that ts, the total 


those employees, and upon the 
price whidi the articles produced 
will fetch when sold While this is 
true of an individual firm, if we 
look at the economic system as a 
whole, we see that the price the 
article will fetch when sold depends 
upon what demand there is for the 
article and this m turn depends 
partly upon the amount of money 



Fig. 5. Diagram thowuig types cf 
personal tneorpes, and the proportion 
o/ the national Income which each 
represented, daring J938 and 1944 

people have, that is, upon the 
amount of wages and salaries they 
are paid We see, therefore, that 
there is no simple dependence of 
wages OR productivity and price of 
product, because the last is depend- 
ent on the fir$t 

While there rtay be some figure 
above which employer will not 
be prepared to engage an employee, 
because above that figure the profit 
kfl to turn would be less than would 
satisfy him, the wage paid could 
fall below what the entploycr would 
be prepared to pay rather than forgo 
the advantages of using the labour 
of such an employee. The circum- 
stances in which this would be most 
likely to occur are those where the 
cumbers of workers in a particular 
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occupation ex^eds tbe number 
actually required in that occupatirm 
as dctemuned by the employment 
programmes of all the separate 
employers In lhat case, competi- 
tion for ]obs amongst the workcra 
nught force down wages In times 
of widespread unemployment such 
as have often been experienced, 
wages have been reduced by this 
pressure and would have been re- 
duced to small fractions of their 
former size if each worker had 
acted as an independent umt, strik- 
ing his own bargain with a pros- 
p^ve employer Instead of acting 
independently, however, most wor- 
kers arc banded together in trade 
muons which are able to strengthen 
the bargaining power of the workers 
and so not only keep the number of 
wage reductions low, but secure 
wage mereases whenever possible 
The growth of trade unions has 
been paralleled by the growth of 
employers’ organuatlotis, each of 
which also bargains on behalf of all 
the employers m a particular 
mdustry Some argue that the 
result IS a mechanism making for 
ngidity and a lack of adaptability 
m our econonuc system, and it ts 
tnie that this aspect has to be 
watched Nevertheless, it is a 
stabilizing mechanism, and its 
absence would probably lead to 
fairly considerable ductuations in 
wage rates, the evil repercussions 
of which would be far-rcadung. 

Eheets of Deniaod and Supply 
Although it is true that — 

(fl) the greater the demand for ^ 
product and the greater the 
demand for the labour relatively 
to the supply of each, the highw 
the wage is hkely to be, 

(6) the greater the supply of tbn 
product and the greater the 


supply of labour relatively to 
the demand for each, the lower 
the wage IS hkely to be, j 
(c) the greater (he productivity, or 
the contribution towards the 
physical output, of each worker, 
the higher the wage, 
nevertheless, these forces do not 
operate freely, but are ainditioned 
by the relative bargammg strengths 
of the workers and employers in 
determining the level of wages It 
IS true that bamming strength 
itself depends partly on these ex- 
ternal factors ofsupply and demand, 
but It also depends on the internal 
strength of the bargaining organiza- 
UOD, on legislative action by the 
Government and on the bargaining 
organizatioiVs ability to alter the 
demaods and supplies over which 
It exerases some influence, whether 
It be trade union or employers* 
organization 

From wbai has been said above 
It wall be clear that one of the factors 
^vermng the shares of many 
workers in the national income is 
the results of direct negotiations 
between workers* representatives 
and employers’ represeotauve The 
results so armed at decide the divi- 
sion of that part of the national 
income accruing to the industry m 
question between workers and some 
of the salary earners on the one 
hand and those who receire profits, 
rent or interest from the industry, 
generally referred to as capitalists, 
on the other Quite naturally, 
iheTefore, there is, over much of 
our mdustnal life, something of a 
conflict between these two groups 
Attention is sometimes drawn to 
abs danger of another conflict — 
that which would arise if the 
workers and capitalists in an in- 
dustry came to an agreement to 
restnet the supply of their product 
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Escites of more then 250 000 numbered 
but I'A of the totel number of ettitH 
(of more then 2(00) but together 
34^ of the v«Iue of alf estitei 


Esutu of £10 OQO to £50 OOQ numbered 
5 2% of Che cocil number of eiucet but 
repretented SO'A of the vitue 


Ettiui of £$000 to £(0 0CO numbered 
5 6% of the teu) number of eecteet 
pepreiented I>% of the velue 


E(t«««t of £1 000 (0 £5 000 numbered 
24 7% of the total number of emtei an^ 
repreten(e4 17% of the value 


EiCatei of £100 to £( 000 numbered 6i S\ 
ef the total number of eiiatei »n^ 
repretented 6% of (he value 

Fig 6 Ownership of properly (,t 
Britain "’Estate ’ means the raltgg 
of aU a persons possessions eu 
assessed for the purposes of death 
duties in J93S 1939 The diograny 
show that more than a third of OU 
the property was owned by a group 
representing only one-hitndrtdih part 
ef the total number of estate 
folders, 'nhile some Iwe-ihlrds tf 
the estate holders shared i>efMYe>| 
them only 8% of the property 


and so obtain a higher price for It 
frwn the rest of the community 
The division of (he proceeds be- 
Mcea the workers and the capital- 
ists might then become of second 
aty importance and the conflict 
might resolve itself mlo one be- 
tween all with interests in an 
industry and the rest of the com- 
mumiy 

We mentioned above that govem- 
sotof Jepssbtioj} ss>gf>} phy sis pars 
ID deciding (fse division of the 
national income This is particu 
larly (he case in some mdustries 
wh^ the workers were too weakly 
organized or which were unprofit- 
able, relatively, that is. to other 
industries In some industnes 
legislation has established special 
bodies for wage fuuQg some of 
them known as Wages Councils 
lonumerable other arrangements 
have been made for establishing the 
share of the worker Many, parti- 
cularly salary earners, arnve at 
tbeiT remuneration by lodividual 
ncgotiauofl with the employer, 
although over this area, too, the 
trade unions have made consider- 
ableadvancesand have innumerous 
cases obiamed standard remunera- 
non for certain occupations 

Other Incomes 

Those who receive incomes other 
than by working for an employer 
usually do so by virtue of owning 
property in one form or another, 
although there is a large class of 
professional workers, such as law- 
yers and accountants, as well as 
wDrku\g proprietors of some busi- 
nesses who do not work for an 
employer nor are yet dependent on 
the ownership of property Such 
ptopotxy may be in the foiro of 
land, of houses or other buildings, 
of stocks or shares io an industnol 
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or commercial concern, or of 
money lent to individuals, banks, 
government agencies, etc , on which 
interest is paid (see Fig 6) 

Here again the influences of 
supply and demand and of produc- 
tivity play their part Thus the 
income obtained by letting furnish- 
ed rooms is Lkcly to be greater 
m time of housing Portage, when 
the demand for such rooms has 
increased many times more than 
the supply has done — when, m 
fact, the supply may have decreased. 
Agam, however, these are not the 
only influences at work Bargauung 
power IS another such influence and 
although this depends partly on the 
demand for and supply of the type 
of property being considered, never- 
theless it IS also partly dependent 
on the knowledge and astuteness of 
the parties to the bargam, and of 
the resources behmd each party 
There is much more individual 
action and much less organization 
about It than in the case of wage 
bargaining Government action 
also plays its pan in many direc- 
tions, as m the Rent Acts, requisi- 
tioning and the like In the case of 
the rate of mterest, which is the 
remuneration for parting with 
‘ hquidity,” as it is called, the 
Government has almost a 100 per 
cent say 

The fees charged by professional 
firms for their services are much less 
influenced by factors of supply and 
demand, chiefly because the vanous 
professions are thoroughly organ- 
ized into represenutive bodies, 
whilst the clients are unoiganized 
and powerless Those propnetors 
of other businesses whi^ are not 
dependent on ownership of pro- 
perty, are usually persons classed as 
‘ employed on own account ” Thar 
remuneration is probably as much 


responsive to changes m demand 
for their services as any type of 
remuneration 

Transfer mcomes, m so far as 
they are pensions or insurance 
payments made by the Govern 
ment may be mcreased or decreased 
in response to popular fcclmg 
expressed through Parliament 

Redistribution of Incomes 

by Taxation and Subsidies 

This discussion has given us a 
general idea how the first distribu- 
tion of the national income is 
made The distribution which is 
thus arrived at is not final, however 
The persons who receive the 
mcomes are subject to taxation, 
which may be levied by the central 
Government or by a local authonty 
m the form of rates By taxation a 
portion of each person’s share in 
the national income is taken away 
(see Fig 1) The Government, 
central and local, engages m 
expenditure chiefly m the provision 
of services which are enjoyed by 
all This again involves a cedistn- 
bution of the national mcome 
Sometunes the government expen- 
diture IS in the form of subsidies 
which keep down the pnee of 
particular commodities It is un- 
likely that the commodities are 
bought by persons m exactly the 
ratio as that m which they pay taxes 
to meet the subsidies T^, ^en, is 
another aspect of redistributioiL 

The taxes which are levied may 
have widely diSenng eflects from 
a redistnbutive pomt of view 
Broadly they fall mto two classes — 
direct and mduect (see Fig 7) 
Direct taxes are those such as 
mcome tax and death duties, winch 
are levied on a specific person or his 
estate In Great Britain, such taxes 
arc of the kmd called progressive 
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this means that the higher Uie 
person’s income or the ereater his 
estate, the greater is the percentage 
of It w hich he has to pay in lax (see 
Fig 8) “Ihese arc the taxes which, 
frotn the redistnbuuv'e potat of 
view, are most effective, since they 
take roost from those whose share 
m the aatianal income is greatest. 
Indirect taxes are those levied on 
particubr goods or services such as 
import duties, purchase taxes or 
entertainment taxes. People pur- 
chase such things as tea or cinema 
tickets to an extent which bears no 
close relationship to their incomes, 
unless they are very poor todeed. 
The amounts of this type tax paid 
by those with large ongiraJ shires 
ift the rutionat income are not 
necessarily greater than those with 
amall shares. Conseiqueatly (be 
redistnbutiie effect of tndurct 
t&xauon u smaller than that of 
direct uxauoa 

A more men distnbuuon of the 


oaiiQoal tncoiTw is the third of our 
objcctnes designed to increase 
economic welfare we have, there' 
fore grounds for preferring direct 
taxabon to indirect taxation. Per* 
haps the rtronfcst ©hjecyon ag^Bist 
any large transfer from indirect to 
duect taxation on the part of the 
Government is the possible deter« 
rent effect on effort and enierpnsev 
when the more one earns, the larger 
proportion one pays Some may 
not feel n worth while to cam an 
extra £l if 9s of It IS taken away. 
We shall see, however, that not ctdy 
ts direct taxation preferable for its 
own immediate effect of redistribu- 
tion, but n IS also preferable as a 
means of immnuang unemploy- 
ment and so maxinuzing the nation- 
al income, which u one of our 
objectives It also follows that the 
advantages of direct taxation are 
lessened at tirow when employment 
u plenuful 

Before dealing wnih the duestioa 



Fig. 7, Diagram skovbtff the yerwia typ^s of direct and indirect tax- 
ation conjrthuled towereb the centred Coremmera't revenues In 1940 
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B Before Income Tax and Surtax After tax 


Fig. 8. Two diagrams which tUmtrate the incidence 0 } Income Tax and 
Surtax on income groups In 1942 Diagram a shows the distribution of 
personal incomes between income groups and the proportion of each 
group's income taken by the Government m Income Tax and Surtax 
Diagram b shows the comparative size of an average income in each 
group before and after the deduction of Income Tax and Surtax 


of full employment of our working 
population, material and machines 
as a method of maximizing the 
national income and of reducmg its 
fluctuations from year to year, we 
must say something about the 
finances of the Government, 

The Govemment’s Finances 
The Government, Lke an mdi- 
vidual, a firm or a society, receives 
money and spends it and it might 
be thought on that account that the 
Treasury, wbch looks after the 
Government’s purse, should be 


cbieOy concerned with seeing that 
It did not spend more than it re- 
ceived This IS not so The Govern- 
ment's first objective must be to 
punue a policy designed to make 
the list of goods and services — the 
national income — as big as possible 
Its policy must make full employ- 
ment possible Its second objective 
must be to do what it can towards 
redistnbutmg the national mcome 
If the Treasury puts these two 
objectives fint, the result may be 
that It spends more than it receives 
Such a statement is staitLng to most 
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pcopk who are used to managscs 
their cwTi affairs prudeailj “Can t 
te done ” is the first reactrao. 
“Where would I be," they misht 
say if I did that? Baolrupt* 
The Gov’emjncnt is not, howet'er 
tn the same posiuon as ne are. We 
haw to eaan pounds or win them 
or steal them, or come b> them tn 
one way or another such as these. 
We cannot manufacture them— at 
any rate not without runn ns the 
nsk of imprisonment — but the 
Goi'emmcnt can whether lo the 
form of notes or m the form of 
bank credits. 

GoreRuneet Cmtioa «( Money 

The statement that the Got'ern 
meat can manufacture money re- 
quires close examination because 
there are object om often raised 
aguftst the use of such methods 
which should be answered One 
objection IS that the result wiU be 
that paces bests to nse vhichisao 
ucd^rable thing This is true only 
tf all the w orkers and resources of 
the country are already fully 
employed. In that case if the 
Goiemmect were to create more 
money and spend u into circula 
uozi, the people would base more 
purchasing pover but no more 
goods and sentces to pun^usc. 
Unless people saied the additional 
money pnees would nsv esen 
farther because more money would 
be spent on the same amount of 
goods, Bui if worken and re- 
sources arc fully employed already 
— as we supposed they were m 
raising the objeaion — then there 
would be no nccetuiy to create 
money as pan of a policy for 
securing full employnient — «e 
would already have full employment. 

Suppose wt started from a post 
lion where there was appreoabte 


uoetnployment of workers and 
tesourtes and that, as pan of the 
Treasury s financial policy for 
wiping It out, the Treastuy sp«jti 
more than it receiied from taxation 
— deficit financing as it is called 
Would not that cause prKes to 
nse’ If there were to be any rise 
mprees then it would immediately 
pay someone to set some of ibc 
unemployed wvrkers and resources 
to w ork prodoaas goods for sale at 
this sLghUy higher pnee The prin- 
cipal effect of this financial policy 
wtiuld be to cause increased employ 
ment so long as there exi5.ed appie- 
oabie uncTDployment The nearer 
the economic system gets to full 
cfflplojTneot. the p^tfr « the 
danger of pacts ns ng rap dly as the 
result of this finanaaJ policy The 
objection raised is not a valid one 
beause paces only begin to rue 
apprcoably when the first objecltse 
of our policy— fuD employmeat— 
has been achieved. 

We have so far spoken of the 
Govwimeni cteaung money lo 
meet the difference between its 
income and its expend ture. Thu it 
need only do from time to ume and 
as a temporary measure. First of 
all. we must nonce another differ 
ciKc between the Government s 
finances and our own individual 
ones. The more the Government 
spends, the more u receives. If u 
started a new programme of build- 
ing and cteaiod money to pay for 
it as 4 first step that money would 
be paid out to all the workers and 
shareholders in the fimis employ cd 
la the programme Each of the 
reapienta would pay tat os his 
earnings and the revenue from such 
taxation would f nd lU way hack to 
the Government from whence it had 
come. Further when the rcapicnis 
spent ihear incomes they would buy 
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goods and services on which, m all 
probability, there would be some 
tax, which again would go to the 
Government In addition, all those 
who received the spendings of the 
original recipients would pay tax on 
income and on their purchases and 
soon Thus the Government would 
receive back a considerable part and 
to that extent it would be able to 
reduce the amount of money u had 
originally created The amount of 
expenditure which the Govemmeof 
did not receive back as taxation 
would be exactly equal to what 
individuals and companies had 
saved as the money passed through 
their hands 

To remove the danger that those 
who have saved this money (which 
has been * spent ’ into the public’s 
hands by the Government) might 
try to spend it when full empl^> 
meet has already been achieved, the 
Government might sell savings 
certihcatea and other such securities 
This dravw the money out of the 
public's pockets and, although it is 
easily obtained by them again by 
cashing the certificates, they arc 
in this way discouraged from 
spending 

This method of reducing the 
upward pressure on prices involves 
the danger that all holders of 
government bonds and certificates 
may wish tq cash them and spend 
the money thus obtained at one 
tune If that were to happen, the 
nse jj} p/jfss wJtocb we to 

avoid would occur In practice, 
there is such confidence in the 
endunng value of government 
secunties, that a widespread attempt 
to exchange securities into cash has 
not been made m this country 

To keep the danger of such an 
occurrence as small as possible, the 
Government might increase the 
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rates of taxation, thereby reducing 
the d«fiat--the gap between its 
income and its expenditure To say 
that IS not to deviate in any way 
from the assertion that the balasc* 
mg of ns accounts is not the primary 
objective of the Treasury's policy 
Increased taxes are only suggested 
to meet a situation which might 
ansc when the first objective— full 
employment — has been achieved 

The Natlesa) 2>^ 

Here we may deal with a 
second objeaion to our suggestion 
that the Treasury should not be 
primarily concerned to see that its 
expenditure does not exceed its 
receipts Is not the groivth of the 
national debt merely postponing 
iheevdday’ Are we not pushing 
our burdens on to future genera* 
tions'^ Let us answer (he latter 
question first 

Tluok again of the list of goods 
and services produced in a particu- 
lar year Each year starts with a 
cany forward of goods (someinthe 
form of property, machinery, etc ) 
from the previous year Unless, in 
the year under consideration, we 
use more than we produce, that is, 
unless we pass forward to the next 
year less than we received from the 
last one, we have m no way 
burdened the.succeedmg generation 
A money deficit at the Treasury is 
in no way the same as using more 
than IS produced in a given period 
The jciaj.iAnal debr Jrosany 

that money is transferred from one 
set of people m the country — ^ihc 
taxpayers — to another set and 
called interest " In fact, the 
receivers might be the same people 
a$ the payers, though n is unlikely 
that they would receive just the 
same amounts as they pay for that 
purpose Payment of interest on 
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the national debt mvolvea a re. 
distribution of the national mcoioe 
amoaest a particular geaeratum, 
but It does not mean that one 
generation ij paying for another 
gcneratioa’s imprudence. We aie 
iano’ivay‘‘postpomn8theeYilday ^ 
So much for the objections raised 


aspect of public finance will be 
better understood when we have 
discussed empJoiroent more fuHy. 

To recapitulate our argument, 
the primary object of the Treasury 
policy should not be to make 
ifittwne and expenses agree— 
"balance the budget" — but to faci- 



Tig 9. Diagram shawing (he four itujintf^ivftpendmgtnBniaKn Ineack 
of tketefaur years the amount of foreign money spent in Britain ivor more 
than offset by Ornish spending overseas, uiik the result that balances of 
Drilish spending, shown by the dotted areas left of the vertical hne, went 
abroad and did not contribute to the »Minr#»onfe of employment In Britain 


against the first objective of 
Treasury policy 

There is a third use to which the 
policy of the Treasury may be put 
It may exercise considerable influ- 
ence over the proportion of our 
annual output — the national income 
— ^whichweconsumcaswegoaJong, 
and the proportion which we set 
aside to replace depreciating ma- 
chinery and other equipment, in 
other words, capital investment, 
which wjH assist us in productag 
future national incomes This 


litato the full employment of 
workers and resources As secon* 
dary objectives there may be the 
control of the division of the 
national income between consump- 
tioQ and investment and (he 
redistribution of (he national 
income between groups of person* 
In pursuing these objectives the 
^ef danger to be watched is that 
of rising prices— inflation— which 
may occur when the first objective 
<if full emplaymeat has been 
achieved and in order to meet this 
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the Govenimcnt may then employ 
vanous devices, such as additiotol 
taxation, savings campaigns, price 
controls, and so forth 

Efflploymeot 

We have said that economics is 
concerned with the nutcr lal welfare 
of the people Wc have suggested 
that, m order to improve that 
material welfare, it is necessary to 
make the sum total of goods and 
services produced as large as 
possible, to make the vanatioD in 
that total from year to year as small 
a$ possible, and to dmde the total 
between people, at any rate more 
evenly than at present. We have 
diseased the methods by which the 
share of each person u determined 
We have stated that one important 
wa.y of increasing the total » to 
increase the elSciency of the factors 
of production Before ue can 
increase the number of units of 
each of the factors of production, 
or ensure that these are fully 
utilized, before we can remove ttK 
chief causes of year-to-year 8uctu- 
auors and increase the shares of 
those whose shares arc least — all 
of which would lead to greater 
economic welfare — we must know 
how to secure full employment 

By full employment ive do not 
mean liat every person and every 
piece of equipraeot is employed all 
the time If we confine ourselves 
to the full employment of perjons, 
vt gttfttaUy agrttd that wt wovdd 
have full employment even if 
anything up to three persons m a 
hundred who seek jobs were oat 
of work at any particular time 
Such persons would be m the 
process of changiog from one jcd> 
to another and so on By fijD 
employment is meant that at any 
tune there are more jobs waiting 
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to be filled than people wishing to 
fill them. 

What generates employment? 
What causes it to be offered"’ It is 
rou^y true to say that employment 
IS created when money is spent 
Not all spending generates cniploy- 
ment, however Tlie mere transfer 
of ownership through buying and 
selling of something such as shares 
in a business does not do so, but for 
our present purpose we can broadly 
identify employment with spending. 
The problem of mamtaimog full 
employment, then, becomes one of 
mamtaming spending (or effective 
demand, as it is called) at a suffi- 
ciently high level As we have seen, 
we do not want to push spending 
beyond the point where there is 
already full employment. othePivise 
the result is merely to mcrease 
pnets, but as peace-time expenence 
has been that loUl spending u 
usually well below that level, we 
can concentrate on analysing what 
decides bow much is spenu For 
Hus purpose wc may divide the 
amount spent m this country mto 
four mam types (sec Fig 9) 

(J) That spent by the general public 
in their individual capacities 
This usually comes under the 
heading of consumption ex- 
penditure since It IS generally 
mtended to purchase such 
things as food, clothing and 
entertaiPment, which are used 
up immediately or otot a period 
(mo Pig 

(2) That spent by industrial and 
commercial organirations for 
the purpose of increasing their 
capital, which includes, be- 
sides productive equipment. 
Stocks of material, etc 

(3) 11131 spent by pubhc bodies 
(central and loial governments, 
etc.) for ordinary administrative 
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Fig 10 Diagram comparing the 


purposes, the construction of 
capital equipment or the pro- 
duction of services 
(4) That spent by people in other 
countnes in purchasing our 
goods (our exports) to the extent 
that It exceeds what our people 
spend on goods pr^u^ 
abroad (our imports) For 
example, if a person in this 
country buys an article for £5, 
the anick having been imported 
by a merchant for £4, the 
employment generated in this 
country is only equivalent to 
the spending of £i (£5 minus 
£4) but the whole of the £2 
will have been added into our 
total of consumption cxpendi- 
lure for the country Therefore, 
we have to ijeduct the value 
of imports to find out what 
the employment generating ex- 
penditure is Similarly, we have 
to add the value of the goods 
we export to obtain a guide as 
to how much employment there 
will be in this country If 
exports exceed imports, there 
will be a net balance of 
employment created This is 
sometimes called an ‘ active” 
or ‘ favourable” balance of 
payments on current account, 
but It IS only favourable in the 
sense that it creates employ- 
ment Ojnsumers m this 
country do not receive the 
products of that employment 

Pnvate Consomptioo Outby 
We may examine each of these 
types to see what determines its 
size That of the first type which 
may be described as pnvate con- 
sumption outlay, IS largely deter- 
mine by the size of the other types 


purchases of consumer goods The spending of most individuals is 
and senices In 1938 and 1944 dependent upon their incomes and 
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Fig. 11. How private incomes were allocated during 1938 and 1944. 


these are Ukely to be higher, taken supposing that the Government 
on the aggregate of all individuals, has embarked on some new project 
if there is greater employment necessitating considerable cxpendi- 
generated by the other types of ture (our thud type of spending), 
spending than if there is less The project may be for any purpose 

Nevertheless, with a given level of — perhaps a barrage across the 
employment ansrag from the other RiverSevern We may suppose that 
types, private consumption outlay tenthousandworkersareemployed, 
can vary and thus exerase its own directly on the site, and induectly, 
influence on the total level of producing materuls, etc If these 
employment This is because every ten thousand workers receive an 
mdividual who receives an income average weekly wage of £5, £50,000 
is free to some extent to choose how will be passmg into the hands of 
he shall use it He may spend it or wage-earners each week If, on an 
he may save It {see Fig 11) If he average, each worker saved one- 
spendsit.heiscreatingemployment fifth of his income, that is £I per 
(unless there is full employment week, £10,000 would be saved and 
already), and thus mcreasmg the £40,000 would be spent at shops, at 
national mcome If be saves it, he places of entertainment, on buses, 
IS not creating employment etc , or paid to the Government as 

This may be illustrated by taxes There would be a whole 
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range of persons and organizations 
employed in meeting the demands 
represented by the £40000 and 
these persons would receive the 
£40 000 In their turn, they might 
be expected to save £S,000 and to 
spend £32,000 Another set of 
workers, shareholders, shopkeepers, 
etc would receive the £32,000 and 
if they were to behave as ue have 
supposed the others to behave — to 
spend and pay in taxes four-fiAhs 
of thar income and to save one* 
fifth — they would spend £25 600 
and save £6,400 This process 
would be repeated, the amount 
spent at each stage becoming 
smaller as more and more of the 
original £50,000 came to rest in 
someone's pocket or bank account 
or returned to the Treasury (see 
Fig 1) Ultimately, the amounts 
saved, including that saved by the 
Govenunem (£10,000*f*£g000*h 
£5,400. etc) would total £50,000. 
the amount ongioally spent on the 
supposed project The toul amount 
spent by everyone receiving money 
as a result of (he project (£40.000+ 
£32,000+£25.600, etc.) can be 
shown mathematically to total 
£200,000 If we are trying to 
estimate the total employment 
caused, we should add on the 
£50,000 spent by the Government 
m the first instance, and obtain the 
figure of £250,000 representing 
what we might call "employnicnt- 
generatmg expenditure " 

Effects of Increased Saslag 
Let us suppose that instead of 
saving one-fifth and spending four- 
fifths of what he or it revives, each 
person or organization whose in- 
come IS affect^ IS inclined to save a 
greater part, let us say two-fifths, 
and to spend a smaller pari, three- 
fifths Those who were the im- 


mediate receivers of the £50,000 
would save £20,000 and spend 
£30 000 Those ttho received the 
£30 000 would save £12.000 and 
spend £18,000 At the next stage, 
£7,200 would be saved and £10,800 
spent Once again, the process 
would go on until the whole of the 
£50,000 had been saved by some- 
one The amounts saved (£20 000, 
£12,000, £7,200, etc), are larger m 
the first “rounds'* of the second 
example than they are in the first, 
but they taper off much more 
rapidly and tn both cases, the total 
amount saved is the same, namely 
£50,000, which IS the amount 
ongmally spent on the project 
The total amounts spent at all 
stages in the two examples are not 
the same, however In the first 
example, where we supposed each 
person saved one-fifth of his income, 
the total spending amounted to 
£250,000, but in the second example 
the equivalent figure is £125,000 
Although the persons and organ- 
izations m the second example were 
more anxious to save a larger part 
of Iheu* ujcome than those m the 
first example, in fact they saved 
exactly the same when taken 
together On the other hand, when 
the mduution to save was greater, 
the total amount spent was less 
The reason for this result is that 
the more one person saves, the 
more other persons' incomes are 
reduced below what they would 
have been if the first person had 
saved less Even if the penon who 
had increased his saving were to 
tend the money thus saved to some- 
one else who would spend ft, our 
conclusion is not mvalidated, be- 
cause those who had their incomes 
reduced by the savmg would not 
now be m a position to make 
similar loans. The total savings — 
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out of which such loans could be 
made — remain the same, and are 
determined by the expenditure 
coming withm the second, third and 
fourth classes of spending given on 
pages 349-350 

All this does not mean that any 
one individual is not able to decide 
to save more Most definitely he is, 
and to do so may be in his own best 
mterests, but his decision decreases 
the savings of others, because their 
mcomes are reduced 

Two guides to policy emerge 
First, if unemployment exists and 
It 1 $ desired to be nd of it, the 
public may be encouraged to save 
less The result will be that just 
the same amount is saved in total, 
but more wll be spent m the course 
of savmg that amount and thus 
more employment will be created 
Second, if there is no unemploy- 
ment, the upward pressure on 
pnees which accompanies such a 
situation can be rrauced by en- 
couraging people to save more 
The result will be that no more is 
saved m aggregate, but jess is spent 
m the course of the same amount 
being saved In war tune and other 
periods when workers and matenals 
are not so plentiful as to satisfy 
the demani^ of the public for 
goods, the Government organizes 
savmgs campaigns, not because it 
could not carry out its programme 
if we did not lend it money, but 
because m that way it can reduce 
spending by the public and thus 
diminish the nsk of rising pnees 
Whilst It IS true, then, that the 
type of spending known as pnvate 
consumption outlay is largely delcr- 
mmed by trfiat individuals receive 
as a result of the other types of 
spending, nevertheless, mdmduals 
have the power to mcrease or 
duninisb pnvate consumption out- 


lay by saving a smaller or a larger 
part of their incomes By so domg, 
they do not diminish or increase the 
total savings of the commimity but 
they do dimmish or mcrease the 
total spendmg generated and hence 
the employment given Examm- 
ation of statistics relatmg to the 
subject reveals what one would 
expect, namely, that on the whole, 
the higher a person's mcome, the 
larger the proportion of it he is 
likely to save Those with small 
incomes and little to spare above 
what is necessary to buy the 
essentials of life, save little or 
nothing Our object bemg to dis- 
cover what generates spendmg, we 
see that the latter would be m- 
creased if we could take away part 
of the meomes of those receiving 
most and hand it to those who 
receive least, for m that way would 
we ensure an increase in the over-all 
rate of spendmg and a decrease m 
the rate of saving We can connect 
up this findmg with the statements 
made earlier on the redistribution of 
the national mcome as a means of 
achieving economic welfare. The 
favouring of the greater-spenders at 
the expense of the greater-savers is 
one way to full employment, but 
we are likely to find other, perhaps 
easier, ways when considering the 
other types of spendmg This is 
particularly so if it should be 
decided that it is desirable that we 
should prepare for the future by 
devoting more of our national 
income to capital mvestment and 
less to current consumption 

Capital Expenditure 
Now let us examme the category 
of spendmg we have called capital 
expenditure by firms, and try to 
&id out what determines its size. 
The purpose of the vast majority of 
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commercial and mdustnal con- 
cerns privately owned and directed 
IS to make as large profits as they 
possibly can. Many have other, 
secondary, purpesw. but, on the 
whole, when a new project ts bcuig 
considered, it is the prospective 
profit arising from It over a number 
of years which is hkcly to deter- 
nune whether or noi the project is 
undertaken If the b^rd of 
directors of a company is deciding 
whether to undenake extensions to 
the company’s premises, it win be 
the additiooal profits they expect 
W be able to make, compan-d with 
the cost of extension, which will 
make up the board s mind It docs 
not matter, atthemomeot, whether 
the prospeaive rate of profit would 
have to be five, ten, twenty or more 
per cent to order to cause tifu board 
to think the expenditure worth 
while, but there would be some such 
figure One of the factors in decid- 
ing iho total exteot of capital 
expenditure by firms u, then, this 
estimatioa which each firm nukes 

Estuiutmg Trade Prospect* 
Estimations of future profiu 
cannot be calculated accurately, 
one of the big factors being the 
state of trade over a period extend 
ing many years ahead If trade is 
expected to be good, if unemploy- 
ment 1$ expected to be low, profits 
may be expected to be higher than 
they would be otherwise Such 
expectations would lead to increased 
capital expenditure being under- 
taken and so to greater employment 
and larger profits. Thus, the mere 
fact that the state of trade >s 
expected to be good in future would 
tend to make it good, and as the 
expectations were realised, still 
more capita] expeodituip would 
seem to justified. On the other 


hand, if prospects appeared poor, 
boards of directors would be likely 
to onbark on fewer projects 
capital expansion As a result, 
employment would fall off, trade 
would slacken, vtd the directors 
would feel justified in the estima- 
tioos they had formed There Is, 
tbea, an element of instability in 
mmonuc sysitms where indepen- 
dent individual decisions are made 
about capital expenditure If a 
slump in employment is occurring, 
ilwn unemployment tends to grow 
worse If a boom in employment 
M growing, then empioytrtent leads 
to keep on growing. 

If these were the only tendencies 
at work, we should soon reach one 
extreme or the other, but there ts 
at least one major tendency working 
in the other direction IVhen a 
board of directors is making its 
estimanen of the prospecuve profit 
of a ponicular preject it has to take 
into account not only the future 
state of trade, but also the cumber 
of plants producing similar articles 
with which the proposed project 
Will have to compete The feww 
competing plants there are, the 
more likely are the profits to be 
high and bence the more likely u 
captui expenditure to be incurred 
The more competing plants there 
are. the Jess likely is the proposed 
project to be earned out 

When w« take this tendency into 
account in coojunctioa with the 
tendency mentioned prcvjously, we 
haw a situation where expenditure 
in capital equipment stimulates 
more expenditure of a like kmd, 
and that process goes on untQ so 
much capital equipment has been 
accumulated that further additions 
to It become unprofitable The 
process is then reversed and the 
decline u this type of spending 
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continues until the amount of 
capital equipment has been so 
reduced that more profitable oppor- 
tunities for new capital have 
opened up It might be asked 
whether the financial resources of 
the firm contemplating expansion 
of Its capital equipment do not 
play a part There may be difier^ 
enixs of opinion on this pomt, but 
while It IS true that those financial 
resources play some part — that is 
to say, the greater the resources, 
the more likely is the firm to embark 
on expansion expenditure — itisalso 
true that if a firm has a project m 
mmd with a reasonable prospea of 
good returns, it can generally 
borrow funds with which to finance 
the project As we shall see later, 
the Government is m a position to 
control financial policy m such a 
way as to ensure that the banks and 
other institutions are always able 
to finance firms (see Fig 1) 
Such financial assistance costs the 
borrowing firm something — the in 
terest on the amount borrowed 
The lower the rate of mterest, the 
more likely arc we to encourage 
capital expenditure by firms 
In order to keep this type of 
spending high, the Government 
must ensure that the other types of 
spending are kept high, for then 
will prospective profits be high 
unless a pomt is reached where 
the contraction effect of a large 
capital stock exceeds the expansion 
effect of a high level of spending 
fa fast case, tctal expeodtCups can 
only be mamtamed if the Govern 
ment increases its own expenditure 

Goreniment Expenditure 
The Government’s expenditure, 
which we listed as a separate type, 
IS accounted for by spending on a 
variety of services, such as admin 


tstration, the rapid expansion or 
contraction of which, m order to 
utiliK more fully or to free re- 
sources or manpower, is not 
desirable 

Government expenditure could, 
however, be mereased on many 
desirable and badly needed works 
and services We have seen m a 
previous section that the Govern- 
ment need not be deterred by the 
financial aspects — it only requires 
to know whether men and re 
sources are available for the 
scheme It is m this category of 
government expenditure that we 
have to look for opportumties to 
maintain total spending of the 
community at a high level Not 
only will an increase in government 
expenditure add to the total itself, 
but It wiU have the secondary effect 
of tncreasmg consumption expendi- 
ture of individuals and it will so 
improve prospects that, temporarily 
at any rate, it will increase expendi- 
ture on capital equipment by 
industrial and commercial con- 
cerns If such capital expenditure 
later falls off, it may be necessary 
for the Govemraent itself to enter 
the industnal world It may not 
be profitable to independent firms 
to embark on a project, but it is 
obviously belter for the community 
that the project should be earned 
through rather than that men and 
resources should be idle 

The fourth type of spending— the 
excess of the value of exports over 
ffte raftie of trnpoits, wiff 6e dis- 
cussed later 

We have discussed the question 
of maximinng economic welfare by 
utilizing all our manpower and 
resources, that is, by securing full 
employment, and we have treated 
It as though it were purely a matter 
of maintammg the total spending 
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of ihecomraunjty at the appropnatc 
lo-eJ 3y doing that, we have 
assumed that if there were a fhB in 
one type of spending jt would be 
fidly compensated by increasing 
spendmg of another type This is 
not altogether a correct statement 
ofthepositicm Capital expenditure 
by firms may dechne and, as a 
result, workers and equipment m 
the engineering industry may be 
thrown out of work We may 
endeavour to counteract this by 
taking steps to redistribute the 
national income m favxiur of the 
lower income groups who spend a 
greater part of their income This 
ad<luioiial''consumptioa spending ’ 
may not, and probably would not 
be on Eoodi and services produced 
by the engineering industry which 
now has unemployed workers and 
equipment The situation which wc 
wished to correct is therefore, ted 
untouched Evenifthespendmgwe 
had generated by cur measures 
were on the correct type of goods 
or services the increased spendmg 
might occur in a pan of the country 
where the resources for meeting the 
demand were not available Thus, 
the fact that public works employees 
and eq uipment ate available m one 
part of the country would not 
satisfy a demand for the same 
things m another pan of the 
country Unless labour and capita! 
arc mobile, our full employtneot 
programme may be thwarted. 

Labour Mobility 

Technical evolution makes lab- 
our immobility a \ cry real problem 
By the introduction of mveniions 
and improvements there are ahvays 
some industries which are declining 
and some which are uicreasn^ ta 
their demand for labour In otho- 
mdusines the separate firms may 


fed rt dieapcr to operate m a 
different part of the country from 
that m which they have operated 
hitherto Where there is uaemploy- 
ment which \ve are endeavouring to 
remove, it may not be possible to 
offer a nun work of the kind m 
which he IS skilled. 

This may not be as scnoia a 
problem as it nu^t seem at first 
A review of the occupacions of the 
working population over a penod 
of years shows that w have con- 
siderable powers of adaptation 
which have resulted m notable 
tocrcases and decreases In the 
numbers engaged m each occupa- 
tion (see Fig 12) In part, however, 
that IS due to the economic pressure 
put upon unemployed persons to 
change their occupation and resi- 
dence if this pressure is reduced, 
which economic welfare demands, 
immobility of labour may merease 
The dangers of geographical im- 
mobility may sot be as serious if 
the coosidtrations taken into 
account m locating ladostry are 
widened Those that do exert an 
influence relate largely to operating 
costs of a panicidar firni, and under 
these conditions unmobihty of 
labour geographically may be very 
sertois it should be remembered, 
however, that when, say, a new 
factory is established in, or on the 
outskiru of, a large urban area, 
because, for example, the transport 
c{»ts of Che final product are feast 
at that point, there is an additional 
cost to all the firms already «iab 
hshed in the area owing to the 
increase in pressure on all (he 
services, for instance, through in- 
creased congestion on the roads 
The same increase m cost (and m 
inconvenience) is also added to all 
mdividuais who work in the 
area There is, in addition, the 
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Ftg 12 Expanding and declining mdustrus The ten vihte figures under 
each industry represent that industry's kibour strength tn 1923 The black 
figures show the alteration at labour strength by 1938 
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waste ansmg from the reduadaney 
of the services provided at the place 
where reduction of icdustry has 
taken place. If we substitute ibe 
best interests of the community as a 
whole for the finanaal uiierests 
a particular firm as the criienon 
by which to decide policy, wo can 
see that K raay often be best to 
establish units of a growing industry 
in distncts which have mwiously 
depended on industries now flcclm 
mg, or which are too dependent 
upon one or two industries only 
Ihe particular community k not 
allow^ to dcge^raie into a de- 
pressed area and the workers art 
not compelled by force of economic 
circumstances to go to other areas 
a process which tends to take away 
the younger and more energetic 
workers, leaving the older ones 
behind Full use is made of what 
might be called the "social capital 
al^dy established m the district 

Ififiuenee of Moeepoltes 
The policy of increasing and 
maintaining employment by raising 
the total spending of the country, 
may also be undermined if iheie 
are extensive private monopolies 
controlling the trade of the country 
A monopoly involves the exclusive 
trade V3 a particular commodity or 
wuhin a particular distnci by one 
firm or by groups of firms acting 
in agreement In practice no firm 
has an absolutely water tight mono- 
poly, as there is always competition 
from substitute commodmes to 
some extent On the other hand, 
there is ilo such thing as the 
opposite of absolute monoptrty — 
pcrfeci competition— which would 
be 3 state of alfstrs in which the 
price charged by each fimi for its 
product would be no more than the 
cost of prodoctioo Monopolies 


are, m fact, fairly widespread in 
Bntain (see Fig. 13), and prices 
paid for certain goods and services 
are consequently m excess of what 
they would be if there were more 
effective compciition between firms 
la this situation, our efforts to keep 
at the necessary high level the total 
spending of the comiauiuty nuy 
result, not m increased employ- 
mem, but m increased paces Our 
pursuit of economic welfare, thc«- 
forc demands all steps for the strict 
control over, oreven theehmmaticm 
of, pnvately controlled monopolies. 

FoteigB Tnit 

Very little has so far been said in 
<Hir discussion about the trade 
which ts conducted betwoen one 
coumry and another For most of 
the time w* have treated a country 
as an entirely separate economic 
unit A country for this purpose is 
defined as an area in which there is 
a centra) meoetary authority, 
armed with powers of toxatioa and 
of legishine control of various 
aspects of the economic system. 
In praaice each country is far from 
being a separate economic unit, 
each IS, in fact, to a greaier or lesser 
extern, dependent on goods and 
services produced in other countries 
This IS partly because some coun- 
tries are entirely devoid of certain 
materials, or arc totally unable to 
produce certain commodities In 
the num, hovrever, it is the relative 
Costs of producing things which can 
be produced which give rise to the 
exchange of products which we call 
loicmaiional trade Ihe cost wc 
speak of here is the co>£ to the 
individual fitro or producer, and is 
not nocessanly the cost to the 
country as a whole 

Let US consider the ordinary 
course fay which international trade 
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MANUFACTURED FUEL 95% 


CONDENSED MILK 9^% 



Fig 13 Extent of monopoly a efrtaia trades The percentages after the 
descriptions correspond nith the shaded portions of the diagrams, and show 
the extent of the output accounted for by the three largest units in each trade 
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anses A person m Bntain goes 
to the cinema Many of the 
films shown at Bntish cmemas are 
United States productions This is 
partly because there is a consider- 
able demand for certain types of 
film which Bntish companies, for 
one reason or another, do not 
produce, at any rate m sufficient 
numbers to satisfy the demand 
In order to satisfy this demand, 
various distributing agencies import 
films from the United States and, in 
payment, have to tender dot(^ 
They may not have any dollars 
themselves but dollars can be 
bought from some spectahred 
foreign exchange dealer by pay- 
ment of pounds sterlmg There ts 
an ‘ exchange rate,” which is simply 
the number of dollars obtainable for 
one pound sterling in the fomgn 
exchange market The foreign 
exchange dealer is also receiving 
demands from Amencans who hold 
dollars but svaot pounds to pay 
for goods or services they find ti 
profitable to import from Bntatn. 

If, at the rue of exchange then 
in force the demand for pounds 
from holders of dollars should just 
equal the demand for dollars from 
holders of pounds, the rate of 
exchange will be stable If, how- 
ever, at that rate of exchange. 
Bntish goods appear dear to 
Americans so that there is less 
demand for the goods and, there* 
fore, less demand for pounds to 
pay for them, foreign exchange 
dealers would find themselves sold 
out of dollars and loaded up with 
pounds In such circumstances if 
the rate of exchange were free to 
ihictualf fewer xIoUjos .wnuUsmw 
to buy one pound We can sec this 
more closely, perhaps, if suppose 
that butter is bemg exchanged for 
shoes and the owners of butter 


have become disinclined to tale the 
shoes, while the owners of the shoes 
still want butter as much as before 
The owners of the shoes, in that 
event, would have to accept fewer 
pounds of butter for a pair of shoes 
than they receisTd before 

Stabilizing Exchange Rates 
The possibility of fluctuation m 
the rate of exchange is not an at- 
ttactiveone It introduces too many 
uncertainties into international 
trade, particularly m respect of 
contracts entered into for long 
penods ahead This both dis- 
courages such trade and makes it 
more costly, since vanoits kinds of 
insurance arrangements to cover 
possible losses anseng from ex 
change fluctuations have to be 
entered into To stahlao the 
exchange rates the governments of 
the vanom countnes are generally 
preparedtoenterintoihe operations 
on the foreign exchange maiket. 
Thus if more dollars w«re being 
demanded by holders of pounds 
than were being supphe^ the 
Bmish Government would prob- 
ably sell any holdings of dollars it 
bad or offer any gold it had, which 
would be equally acceptable If it 
did not mterfere at all, one pound 
would fetch fewer dollars and m 
order to import an American article 
costing, say, ten dollars it would 
be necessary to pay perhaps three 
pounds instead of two pounds ten 
shillings A point might be reached, 
however, when the British Govern- 
ment no longer h^s dollars or gold 
available to maintain the exchange 
rate Various courses might then be 
jakeo jf j3 w/.v JttiU u* 

maintain it If we could possibly 
push our wares, we might stimulate 
the demand for pounds to pay for 
them and so correct the situation 
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which has arisen If this were not 
possible. It rru^t be necessary for 
the British Government or various 
British concerns to raise loans of 
dollars from the United Stales 
Government or United States con- 
cerns Such a method would put 
Bntain under an additicmal 
obligation of paying mtercst on 
the loan, which would be an 
additional demand for dollars m 
future years There would also be 
the alternative of rationing the 
dollars which became available to 
Britishers In that case all dollars 
earned by exporting British goods 
would have to be paid into some 
central governmenKontroUedpool, 
from which allocations would have 
to be made to those fft?umtrg 
dollars to pay for imports In that 
way the excessive demand for 
dollars at the existing exchange 
rate, would be prevented from m- 
Hatmg Che value of the dollar tn 
terms of pounds. TanJTs and 
quotas have also been used for 
sirmJar purposes since they, too, 
discourage the purchase of imports 
and thus help to lessen (he demand 
for foreign currency 

The Parallel Between the State and 
The Indniduai 

When we were discussing public 
hnacce — the Goveitiment s income 
and expenditure — we observed 
several respects in which public 
finance differed from private fin- 
ance The chief difference, &e 
absence of an overriding necessity 
to keep the Govemmenl s expendi 
tore within the bounds of its tnooRi^ 
arose from the fact that the 
Government itself has control over 
the supply of pounds. When we 
consider the miemational sphere, 
we see that the Government of one 
country is not m a position to 


control the supply of foreign 
«jrreacy Here then the parallel 
with an individual person who must 
kap his outgoings within the limits 
of his income, can be legitimately 
drawn Inlhesamewaynocountry, 
Government, commercial concerns 
and individuals taken together, can 
afford to spend more foreign 
exchange than it receives It may 
borrowto meet aoycxcessspendmg, 
but very similar rules of prudence 
govern such borrowing as govern 
borrowing by mdividuals It should 
be undertaken only to meet tempor- 
aiy conditions or to enable such 
development to be be carried out as 
will at least pay the interest charges 
and piobably also permit of some 
capita} repayment In the iatttr 
case the loan should be made for a 
term of a good many years 

Apart from borrowing or living 
off past accumulations the only 
alternatives to adopt in face of 
ddficuUy in balancing the income 
and expenditure account are either 
to increase one s earnings of foreign 
exchange by exporting more, or to 
reduce one s expenditure of foreign 
exchan^ by importing less Export- 
ing more includes, not only sending 
goods abroad, but perfonmng 
servias such as insunince or air 
transport, or catering for tounsls, 
etc. for all of which foreigners 
require to make the home country 
a payment 

There may be one country, let us 
call it A, whose goods and services 
are demanded by other countries, 
which we will group together and 
caJJ B, to a far sweater extent than 
A is inclined to counterbalance 
with purchases from B A must 
realize that B caimot fulfil their 
wish to avail themselves of A*s 
goods and services beyond the 
extent to which A has provided 
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them wth its currency by accepting 
their goods, etc A*s dmodmation 
to accept B's produce must give 
nny if it hopes to continue seUuig 
to B The onus of correcting the 
maladjustment of the foreign ex- 
change position lies as much, if 
not more, >Mth those countries 
whose incomes exceed their ex- 
penditure as with those of whom 
the reverse is true. In the long ra.1, 
mdeed, it is more m tbeir mtercst 
to do so, for if those whose 
expenditure exceeds mcome are 
obbged to correct the position they 
can only do it by reducing their 
purchases, that is, by contracting 
world trade But if the other 
counlnes correct it. they will do it 
by increasing their purchases, that 
IS, by expanding world trade 
When we were discussing the 
fortherance of ecoooeac welfare by 
full employment, we said that an 
excess of exports over imporu 
contributed to full employment It 
IS dear, however, that if one 
country has such an excess, some 
other country must have an excess 
of imports over exports If the 
first country will not reduce its 
excess of exports by importing 
more, the second country may feel 
obliged to reduce its imports, 
espeaally if unemployment u a 
senous problem in the latter 
country In other words, it will 
have to buy only what it can afford. 

Mere About Money 
At the beginning of this artide we 
$p>oke of the fundamental position 
occupied in modem economics by 
money Money was referred to 
when we said that the Government 
was not subject to the necessity 
which besets an mdividual of keep- 
ing expenditure wiihm the bounds 
of income It cropped up agam 


when we said that it is possible 
for the Government to ensure that 
money is available for borrowmg by 
inchistnal concerns needmg the 
money to finance some expansion 
What really is the structure of the 
bankmg system (see Fig. l)througb 
which money becomes available to 
the community? We have first the 
Bank of England, and secondly, the 
joint stock bsnks, the duef of 
which are Barclays, Lloyds. Mid- 
land. National ProvinciaL and 
Westminster 

We count as money the paper 
notes and the coins, and also 
emnes m bank books not covered 
10 full by suJ) notes and coins, 
which we call credit How u it 
that these tokens which, m them- 
sehos, are w orth only a fraction of 
the value they stand for, are 
accepted as rrpreseotmg those 
actual values? Each ofus accepts a 
one pound note knowing it to be 
oofy a piece of paper, because we 
know that everyone wiU anept it 
as being worth one pound when we 
wish to spend it There u a 
confideDCS m the country-wide 
acceptance of such notes and bank 
entries, which itself makes them 
acc e ptable. In part, this is a feature 
inbented from the days when the 
note or the bank entry could be 
changed mto a guaranteed quantity 
of gold, a commodity prized tlu 
world over That cannot be done 
DOW, but the confidence which grew 
up la those tunes has been earned 
forward to the present day There 
IS another feature strengthening 
actepunce of these tokens Almost 
everyone is under certain financial 
obligations to the Government — 
such as the payment of income tax 
There is no escaping those obliga 
ations, but they can be discharged 
by payment with notes or out of a 
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baak account The ultimate use 
of money is this discharge of 
obligations to the Government (see 
Fig 1) That fact, and the growth 
of general confidence in the wOling- 
cess of everyone to accept such 
money, give money its value 

The Banting System 

^Vbenever the Government makes 
a payment, say to an industnal 
firm for work done, the finn is able 
to present a cheque at the joint 
stock bank where it has an account 
The appropriate amount of money 
IS entered in the finn's account and 
the liabilities of the bank la question 
are increased, since u is liable to be 
called upon to pay out so much 
more cash In order to balance this 
increase of Iiabiiitiea, thejoint stock 
bank m its turn presents the cheque 
to the Bank of Eogland where the 
Government keeps its account, as 
do all Che joint stock banks The 
joint stock bank's account at the 
Bank of England is credited with the 
amount involved, and in that way 
Its assets remain in line with its 
liabilities The Govemnsent’s 
account at the Bank of England is, 
of course, reduced by the amount 
and the transaction is complete 
(see Tables A and B, on pages 
364 and 365) 

Now each joint stock bank has 
deposits belonging to such finns 
as the one mentioned above, and 
each has cash either in the fonn of 
notes and com, or of an account 
at the "Bank of England The 
magiutudc of the deposits compared 
with cash is always something like 
ten to one, however There is no 
particular magic about this figure — 
banking practice over many decades 
has hapixmed to establish that ratio 
The idea behind it is that not aU 
the depositors are likely to ask foe 


notes and com at the same time, 
and the banks are quite safe in 
allowing deposits to exceed cash 
u> this way In the example given 
above, the joint stock bank’s 
deposits and cash are increased by 
the same amount, thus disturbing 
Uk ratio This can be seen from 
an ciaggeraicd set of figures If «e 
start with one and ten, they are 
obviously in the ratio of one to ten 
If «e add one to each of these, we 
have two and eleven, which are in 
the same ratio as one to five and a 
half Thus, the ratio has been 
disturbed by the equal additions to 
both sides The ratio can be 
restored either by an increase in the 
larger figure, which is “deposits,” 
or by a reduction in the smaller 
figure, which is “cash” In other 
vfords, as a result of the transaction 
which we described, the bank may 
lend to more would be borrowers 
—11 may increase the total volume 
of credit— simply because, at the 
beginning of the process, the 
expenditure of some money by 
ite Government merely increased 
the "cash base” of the bank (see 
Table C, pages 364-365) The other 
alternative must not be forgotten — 
the ratio of cash to deposits may 
be brought back to normal by 
reducing the cash One way in 
which this may be done is for the 
baidi to buy government secuniies 
In that case, its assets remain the 
same for the secunties replace 
the cash, which is transferred from 
the bank’s account at the Bank of 
England to the Government’s 
account (see Table X>, pages 364- 
365) Although the bank’s assets 
remain the same, its cash bos 
diminished from the high level to 
which It wras Icmporanly swollen 
and It IS, therefore, unable to 
mcrease its advances to ebents. 
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If the Go«nirnent wishes to 
increase the cash m Ihehandsof the 
joint stock banks so that they may 
be well placed for tnaking advances 
to borrowers, the easiest course « 
for « to have its account at the 
Bank of England credited with an 
appropmie amount, and then to 
disburse that credit by expenditure 
which will find Its way into the 
accounts of the joiot stock banks 
matnanoftt svmilajtoxhat dessnbed 
in the transaction referred to m 
the table below To baboce the 
increase m the Labilities of the Bank 
ofEnglaod caused by the increase to 
the Government i deposit ibete, a 


fake amount is written on the assets 
side under the heading Govern 
ment Secunues’ This revehiion 
of the method of operation of public 
finance to penons veiy much 
famited lit what they can do by the 
sue of their weekly pay packet, ts 
apt to provoke in them either the 
feeling that the explanation is 
entirely wrong (though where they 
may not be able to tell) or the belief 
sioi the Govemmeat can firmice 
Itself entirely in this way without 
aoyrecoursetotaxation Neverthe- 
less, the explanation is though 
sunphfied a correct one The 
reason why the Gowrenvent cannot 


TABLES lULl.?rRAravC WIMT AIAV JIU* 
BANK OP ENGLAND 


Llx^ htiet Aswis 

Oepoiiti of Jouu Slock 8aaU 100 Note* and coin 
Deposiu of Covctitmant 10 Covmmcni Seewntm 


B yl/ltr the Gotemmtnt hat prtttmid a theQM for I la At firm, tht fim ha 

Depetiu of Joint Stock Bank* 101 | Ncrt« aoi win 
Demins of Co'ei'nTieni 9 I Oevammenl Seconl es 105 


CovttnmtM a dtpoi ! i rtJund by ! and depot It of Jam Sloe Banl^t inerrased by / 


C Thlt enablet the Joint Slock Batikt la tnereat* Ibeie adraneet W tht pubke c«<# each 
Oepos u of Jo 111 Slock Banks lOl l Noiei aod com S 

Depos If <*r Co*'Cfnincnt 9 I CawnnKtit Soetrnt e* 105 


Or thf Joint Stock Banks might Incrtasl 


Goieramenl aecount Is increased by 9 ani Joint Stork Banks aecotn! decreased by 9 
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carry out ns expenditure without 
taxation is that it must have one 
eye on prices of all goods and 
services Roughty, it can be said 
that It 2 S nowadays recognized that 
the Government must Jeave just 
sufScieat purchasing power in the 
hands of the public to ensure full 
cmphymeitt, but not so much as to 
cause appreciable price rises. 

Now our earlier references to 
money can be more fully under- 
stood, particularly the method by 
which the Government can ensure 
that banks are w a positioa to make 
loans Fig 1 shows how money is 
put mtoctrculationby the operauon 
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of the banking system, government 
expenditure and industrial tnvqi- 
ment and how it finally returns to 
tilt source ugaia by the channels of 
taxation and savings 

Relation of Economics to Current 
Problems 

Our discussion of economics tn 
theory and practice has covered 
many of the most fundamental 
matters with which the subject 
deals. These matters have, how- 
ever, been treated as thou^ they 
were in a water-tight compartment 
unafiected by other aspects of 
human activity This was essential 
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in order to jet any understandinsof 
the economic fktd at all It i$ oow 
necessary to remos'c some of this 
artificiabty, and obtain a glimpse of 
the relationship of econotruc matters 
to other matters, since economica is 
part of the much larger study of 
human ■welfare in general All that 
has been said has been said from 
one point of view alone namely the 
need Ibr maxinuzms economic 
welfare Human welfare however, 
is also conditioned by other con 
siderations, for example, by socut 
political, moral, spincual and 
arstbeiic factors amonsst others. 
Kot that these are all independent 
spheres , the activities faUmg wMhin 
one sphere influence those tn other 
spheres Certain schools of thought 
bebe%e that one or other of the 
spheres is the dominant one, so 
that the remainder are entirely 
conditioned by the one Thus our 
moral standards might be entirely 
deterrrused by oureconotoicsystem 
aitematively, our moral standards 
might ibemseUos detertmoe the 
nature of the economic system. No 
attempt is made here to state which 
— if either — of these aliematives »s 
true. The problem is simply posed 
m order to be sure chat the reader 
IS not left with the impression that 
economics covers the whole of the 
study of human soaety 

Exampln ef lalmctioa 
Some of the ways in which 
economics comes in contact with 
other spheres may be meniioDed 
here /Esthetics, or the study 
of beauty is a case »o point OAeii 
the cheapest way of arranging 
anything, the way involving the 
least expenditure of tune and 
resources, is not the most beaotifijl 
Thus considerations of town and 
country planning may clash with 


purely economic considerations 
The economically most suitable 
place for mining a certain ininenil 
might be in some area renowned 
for Its natural beauty, whose per* 
fection would be marred or perhaps 
ewn destroyed by industrial 
deirlopment Should economic 
welfare or cultural welfare be the 
deciding factor? It should not be 
imagined that because tbe two 
«)nsiderations sometimes clash, 
they need oeosssatily do so In 
fact, we might often hare fared 
better in the past if we had under 
stood the extent to which sound 
economics and good taste coinade 
In our study of unemployment 
we saw how ao increase in the 
mobility of labour would nuke tbe 
aitauimeni and maintenance of full 
employment easier Economic wtI* 
fare demands full employment, and 
as the Goremment has agreed that 
It has the general responsibitity for 
securing that state of affan, it 
would ^ very tempting to conclude 
that the Covemmem should fulfil 
Its responsibility by cofflpulsory 
movement of labour It could 
certainly cbim that n was serving 
the needs of economic welfare. 
But social consideratioEU, which 
demand respect for certain free- 
doms of the mdividual, point 
against such a policy Does one 
of these consideratjoas outweigh 
the other, and what circumstances 
determine their relative importance’ 
Many regret that the increase m 
mechaiuxation, which serves econo- 
mK welfare by maximizing the 
national lucomc is more and more 
tending to reduce workers them 
selves aim ost to pieces of machinery 
Skilled craftsmanship, it is held, (S 
disappearing Is this desirable’ 
These ate questions to which our 
tunes demand an answer, and our 
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soatfty js always giving answm to 
such questions, even though it does 
not do so consciously. The In- 
dustrial Revolution decided in 
favour of towns which were cheap 
to the employers of the day and 
against social and aesthetic con- 
siderations, even against the long 
view economic advantage of ite 
whole coiTunuiuly Similar deci- 
sions are being made today» and 
we should have our eyes open to 
their implications That demands 
an understanding of the working 
of our economic system 
Even withm the purely economic 
sphere there are currents of develop- 
ment which could be shifted one 
way or the other by expression of 
the public mil through our political 
machinery In many industries 
technical developments have res- 
suited m larger and larger plants 
becoming the cheapest to operate 
This has had the e^ect of reducing 
the number of firms comprised m 
any particular industry, and con- 
sequently in reducing compeiiuoa 
(see Fig 12) The question anses, 
whether or not u is desirable that 
these monopolies should continue 
to be conducted in the interest of 
the pnvate director and share- 
holder, or whether they should to 
future be controlled m the interest 
of the general public 

InSuence of ibe Indivldial 
We are gradually devoting more 
and more of our time and resources 
to the picfrattrti of goodv and 
services which can only be effectively 
provided ID response to expenditure 
by the Government Educationand 
health services are examples The 
proportions of our time and re* 
sources which arc being employed 
as a result of expenditure by 
individual is diminishing In other 
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wiKds, there is a communal choice 
and a private choice The pnvate 
pwson caa exercise hts mflu«ioe 
over It aod benefit, even though 
It is a comrounal choice 

Then there are such hitters as 
the choice we can make conununaBy 
between the various proportions of 
our national income that shall be 
devoted to current consumption and 
to the budding op of our capital 
equipment, the methods by which 
incentive fo effort can be main- 
tained if more equal distribution of 
incomes is attempted, the possi- 
bility that the whole of the personnel 
of an industry— employen and 
workers together might take 
action which would be mimical to 
the interests of the whole com- 
munity, and so on 

EcoDOodcs and OtIzMshIp 

All the examples which have 
been quoted are matters which our 
ever-developing economic situattoa 
IS presenting for decision to our 
generation They and others, 
especially on® which has presented 
Itself for long, namely the question 
of public versus pnvate ownership 
of resouices, occupy the stage No 
attempt has been made to settle 
these matters, but some of the 
elements of economics here pre- 
sented should enable the reader 
him^f lo apply sound economic 
reasorung to the practical situations 
which daily confront him 

We said at the beginmng of this 
chapter that aS the iratlm with 
which economics deals affect closely 
the health, comfort and happiness 
of everyone. An understanding of 
the subject is, plainly, essentia! to 
all who intend to fulfil tbeir 
obligations as atizens and who de- 
sire to use intelligently all their in- 
fluence to improve the coirunon lot 
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DISCOVERIES AND INVENTIONS 

Thidtbt Me owe 10 the Victortans The achievement cffilght Jet propelled 
oircrajl Aucrafi instruments KaJor Wireless telegraph end telephony 
Direction finding and beam transmission Broadcasting Brmcipks of 
television The cinematograph. Sound films and colour films Aature 
and appUeauara of X-rays Discovery of radium Radium and medicine 
H 1} Insulin Vitamins Dried blood The iron lung Mepaenne 
DDT Pemeillm The sulphonasmdes Surgery Jihseellancousdiscoienes 
and initniiora in industry hfetallurgy The cyclotron. The atomic bomb 


B ecause «« see most dearly 
that which IS nearest to m, 
vrt ate apt to consider the 
twenUeth eentury, although half of 
K u unexpirtd, aa the most a onder- 
fvd penod of progress to all Man s 
long histoty Certainly the last 
hair<ectuTy bw been profdlc. both 
m loveauona and to dueosenes. 
Man nras bom tn chains, the bond* 
age of (gnoriBce, poverty, disease 
and dm. but everywhere today 
soeace i$ setting him free FPr 
good or !U the twentieth century 
has brouiht us Emscein, radium, 
wireless, television, radar, the 
talkies, rationalized production. 
Spitfires and freight planes, the 
Queen Elizabeth and ibe high* 
powered motor boat, synthetic oil 
rubber andvttamtos, plasucs, rocket 
shelb, atomic energy, peniallia, 
she tiansmuiaiion of the elements. 
X-ray analysis, and other things 
too nunierous to mention 
In every sphere of activity 
the natural progress of the years 
has been speeded up by the fieiec 
urge of two world wan, which 
caused money to be spent on 
research upon a scale never before 
dreamed of; things have been dow 
which would have been called the 


dreams of a vssionaty when King 
Edward vn came to the throne 

Fuller inquiry, however, will 
show us that very few indeed of 
these noTveh are absolutely aiui 
completely the product of tte last 
two generations; and although we 
are rather too apt to sneer at the 
pTun and staid mid-Vicionans, wv 
diould do well to mutate ibetr 
thoroughness at the expense of 
some of our own more superficial 
ways. 77» Victorians, too. might 
well have chimed that theu own 
age was one of the most remarkable 
in history. Pid it not produce 
Faraday, ihetlcctnc motor, clectnc 
light and power, the telephone and 
telegraph, locomotives, Darwinism 
incemal combustion engines, and a 
host of other things which are the 
foundations of what has been dis- 
covered since? While keeping our 
minds as much as possible on the 
present, therefore, us not forget 
the very great debt which we all 
owe to the past 

Every discovery and invention 
has a long ancestry, the right idea 
growing as it were out of other 
people's failures It is also true, 
unfortunately, that if a discovery 
u not announced at the nght time 
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—unless, that is, the world is in 
the state of nuad to receive jt — 
(he discovery runs a great nsk of 
being smothered by ridicule or 
neglect Darwin would have been 
burnt at the stake rf he had pub- 
lished 77« Origin of Species two 
centuries earlier, Galileo m fact 
narrowly escaped that fate, and 
Bruno was actually burnt to death 
for asserting that the Earth moted 
round the Sun 

The Victonans were no better 
than their forbears When Ntw- 
lands propounded the Penodtc 
Law — an arrangement of the ele- 
ments which lies at the very 
basis of cheiTOSiry— the assembled 
chemists of England laughed hun 
out of the hall People are living 
who can remember how Pasteur 
was derided, decried and perse- 
cuted For years too Listers 
antiseptic surgery was frowned upon 
and mocked 

Remembering this complicated 
historical backgroand let os now 
glance at a few outstanding achieve- 
ments of our own time 

Cengoest of the Air 

Hie twentieth century will alwa3is 
mark an epoch, because at its very 
dawn men succeeded in realizing 
the boldest of their dreams flying 
by means of heavier than air 
machines This achievement is 
beyond question the roost import 
ant invention of modem times It 
has altered the balance of power 
between nations great and small, 
has drastically modified previous 
ideas of warship construction has 
made a thousand mile journey a 
matter of a mere three hours, and 
has destroyed all the natural 
frontters between peoples. By its 
8id the vast German empire of 
1940-43 was built, and by the 


ame power it was destroyed in an 
even shorter penod Men have 
flown at more than (en miles 
per minute, or faster than any 
bird, they baveclimbcdmaheavier- 
than atf machine to more than 
56 000 fept , or twice as high as any 
bird, and they have kept aloft for 
many days- on end All this became 
possible because two young brothers 
decided that to attempt to imitate 
birds was not the n^t approach to 
the problem of flight, and set about 
solving It in a different way 

The Wngfif Brofhen 

The tw^ brothers Wilbur (1867- 
1912) and Orville Wnght 0871- 
19 — were the sons of an American 
clergyman who lived at Dayton, 
Ohio, and their enthusiasm w« 
aroused by LibeMhsJs work la 
connexion with gliders They 
also saw that the first problem of 
flight was how to control a machine 
mtheaiT, amatteronlyto be learned 
by gfidsng When they had found 
the right kind of glider, they pro- 
posed to put a motor into it This 
was the correct approach, but with 
one qualification that aftenvards 
cost many lives the essence of the 
Wnght machines was that the 
pilot positively controlled his 
machine by his actions and numer- 
ous known devices for making a 
machine inherently stable or fool 
proof were intentionally left out 
The pilot’s safety must depend on 
hes own skill he really had to be a 
flymg man ' 

The Wnght machines were 
biplanes (sec Fig 1) To obtain 
lateral control, the brothers invent- 
ed wmes in which both ends of the 
upper and Jov/er planes could be 
warped, so that when the ends on 
one SI de were raised those on the 
othersidewerelowred Thustfone 
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Fig ] Aircre^t types wh/eh record the progress w design during less than 
fifty years of flying in kea\ier than-oir machines The constant demand for 
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pair of wings dropped suddenly to 
an air pocket (or the machine, m 
technical parlance, side*slipp^>, 
their extremities were lowered so 
as to increase the lift, whereas the 
opposite wmg'tips were ratsed. 
thus helping the machine to regam 
stability The first Wnght glider, 
completed in 1900, was tested on 
the lonely seashore near Kitty 
Hawk, North Carolina, « had a 
wingspan of 163 feet The brothers 
soon found that much more study 
was necessary They made actual 
measurements of the lift and drift 
undervartous loads Foradditional 
control, they built a horizontal 
elevator plane in front of the mam 
wmgs The pilot lay prone on the 
wing, so as to reduce the resistance 
At Payton no fewer than two hun- 
dred models were built most of 
which were tested in a wind tunnel 
ihis being the first notable use of 
that invaluable device which now 
plays such an essential part in 
aeronautical research The third 
man carrying glider appeared in 
1903 They had so much faith m 
It that on Its basis they designed 
the first Wright aeroplane 

First Saccessfol Fligbt 
The Wrights (use power-dnven 
aircraft had a wing span of 40 
feet, the wmgs measuring sw and a 
half feet across , the total wing area 
was 510 square feet As the total 
load, including the pilot, was 1 000 
lb , each square foot of wmg bad to 
provide two pounds of lift (A 
modem Spitfire has a wing load of 
26 Ib or more per square foot, 
while th e new Avro Tudor (see Fig 
3) has a wing load of 53| lb 
per square foot ) Power was pro- 
vided by an ordinary four ^lioder 
water-cooled motor-car engine, 
cut down as much as possible to 


save weight, tt developed twelve 
horse-power at nine hundred revo- 
lutions per minute There was a 
chain drive to two propellers 
mounted behind the mam planes 
and dnven in oppc«ilc directions 
The pilot lay prone on the lower 
wtng, operating his warping control 
by means of a cradle attached to h»s 
hips His hand clutched a small 
lever attached to a rotating bar la 
front of him, which moved the 
elevator plane up or down at will 
In order to provide an easier take- 
off, the machine ran upon a mono- 
rail for a short distance 

On the morning of December 17, 
1903. m the presence of five wit- 
nesses, Orwlk SVnght mounted 
this machine at Kuty Hawk sands 
The engine was started After 
running for about forty feet along 
the monorail, the Flyer rose from 
the ground to a height of eight to 
tea feet, where (he pilot delibemtely 
kept It, and it ilew against a sea 
wind of twenty to twenty-five miles 
per hour for twelve seconds, when 
II landed safely Three more 
flights were made that morning, 
the last one covering 852 feet in 
fifly-nine seconds The air speed 
of the machine was about thirty 
miles per hour 

For good or ill, Man had solved 
the problem of flight, but the 
Wnghi brothers met with the usual 
fate of inventors of great new 
things nobody believed them As, 
moreover, they naturally kept their 
cKpenmePts secret, many Europeans 
continued for years to disbelieve 
Meanwhile, in November, 1904, 
Wilbur Wright fiew four times 
round an eighty acre field near 
Dayton, iflfivcminutesfourseconds 
The Wnght planes were steadily 
improved, and tn a flight in October, 
1905, they covered 20j miles at 
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thuly miles per hour Up to this 
time nobody else in the world 
bad flown an aeroplane, neverthe- 
less, the United States War Depart- 
ment took two years before decid- 
ing to order one 

There ts not space m this chapter 
to describe the pro^ss m design 
since 1905, nor is there space to 
give an account of the develop- 
ments which have given us the giant 
military and commercial aircraft of 


were pilotless aerial torpedoes, with 
wings jet propulsion, and a speed 
<rf350 to 400 miles per hour They 
earned a ton of explosive m the 
warhead and exploded on impact 
■nic second V-weapon, however, 
the rocket bomb (Fig 4) had no 
relation to aircraft, being m many 
respects very much like a torpedo, 
and was far more ingenious and 
deadly than the flying bomb TTie 
rocket bomb wasforty fivefectlong 



Fig 2 V-I fiying bomb in part section Direction and range ^ere 
controHed by an auiomaUc pilot and a revolution counting propeller device 


today Some idea of this can how 
ever, be seen in Figs 1, 3 and 6 
Ail types of aircraft in the future are 
Idcely to be somewhat different 
from any of the types which exist 
today, and the modem tendency 
seems to pomt to more widespread 
iw ^ properfsfon 

Jet Propulsion 

The words “jet propulsion” will 
for a long time to come recall the 
noisy and nerve shattering German 
V-ls or doodle bugs These flying 
bombs were very much like small 
aircraft (see Fig. 2> Actually they 


five and a half feel in diameter, 
and was shaped like a huge agar 
At the head was iwo thousand 
pounds of explosive Behind it was 
the controlling mechanism and 
radio control, and behind that lay 
two large tanks, one holding 7,500 
gaiftjns cf islcolToiand chs other fm; 
tons of liquid oxygen A turbine in 
the rear drove a pump which forced 
the alcohol and oxygen through jets 
into the combustion ch3mt«r 
There they were electncally ignited, 
the gas being forced out at the rear 
of the chamber so violently as to 
give an upward thrust of about 
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connected wah the engines, record* 
mg the oil pressure, air pressure, 
fuel pressure, etc , all of which the 
pilot must have m mmd, though 
not necessarily always under his 
eye Then he has an airspeed 
mdicator(seeFig 5), which registers 
the difference of pressure between 
still air and the higher pressure 
due to the aircraft s speed (trans- 
lated into miles per hour) The 
aircraft’s altimeter is essentially 
an aneroid barometer, as the plane 
climbs the altimeter registers the 
falling atmospheric pressure on a 
dial, m terms of thousands effect 
The rate of-climb indicator con- 
tarns a chamber which air can leave 
or enter oiUy very slowly When 
the plane climbs, the outside atr 
pressure drops more quickly than 
the pressure within the chamber, 
when descending, the outside pres- 
sure uses above the inside pressure 
The difference between outside and 
uuide pressure is shown on a dial 
as hundreds effect per minute up 
or down 

A special and very ingemous 
instrument, evolved for warplanes 
but capable of general use, is the 
gen box, famfliarly known as 
‘Mickey" Built into the fuselage. 
It sends down to the ground a 
succession of electrical impulses, 
their echo or "bounce-back ’ is 
interpreted by the instrument m 
such a way as to build up a sort of 
contour map of the ground surface 
which enables the pilot to form 
some idea of his whereabouts, even 
though everything be shrouded m 
fog Another valuable invention is 
the distant reading compass, a 
remarkable instrument that giws 
accurate readings where the old 
types of compass would be useless 
through the aircraft suddenly 
changing course, or banking or 



M the pressure tube, and the dio> 
phrogm expands, moving the pointer 

being violently shaken The distant 
reading compass comprises aspecial 
gyroscope, mounted above a mag* 
netic compass, each affecting the 
other, they compose a master unit, 
which IS mounted as far as possible 
from magnetic interference, and 
usuaJlv m the tail of the aircraft 
Subsidiary compass units (repeater 
compasses) mounted beside the 
pilot, navigator and air gunners 
are wired to the master unit and 
repeat its movements The master 
unit IS not affected by gunfire, 
sudden violent changes of speed, 
or nearness to the magnetic poles 
It even has a connexion which 
enables the difference between 
magnetic and geographical north 
to be adjusted automatically, and 
the instrument can be made to 
operate the "automatic pilot, ' 
Most planes are fitted with an 
artificial honzon controlled by a 
gyroscope, it shows the position of 
a small model aeroplane relative to 
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shoMshow freight is haded and stored for a long-range flight A feature of 
imdern aeroplane desisa is the allealiaa that haar/paidta the arew sqaarters 
—Ihis IS lUaslraled (abase) ia the Miles M60 mteraiediale passeager plane. 
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the horcon marked on the mstni- 
menf, and enables the pilot to see 
the altitude of his machine at a 
^ance “Gcorse.” the famous 
autonutjc pitot (see Ftg 7), is ao 
artificial horizon combined with a 
directional gyroscope It makes it 
possible for the pitot to 8y iwtbool 
seeing where he is going and yet to 
know the altitude of lus plane at 
any moment, “Georst" also auto- 
matically moves the controls and so 
corrects the plane when necessary 
The wireless set of course. » most 
important to the pilot, for (except 
on some war operation where 
>vireless silence is essential) he is m 
constant touch by radio with base 

Kadar 

One of the most far-nactans 
modem developments of tvurelcss 
waves has been the growth of radio* 
toeatioo technique or radar Like 
many other seie&tifie discovenes, 
the principle of radar u extremely 
simple, but the construction of 
apparatus to make it elTective has 
proved a matter of great difficulty, 
invotvms years of research by many 
people The paociplc u simply 
this very short-wave wireless tm 
pulses are directed as a coo- 
centrated beam lo some particular 
direction, so as to cover or Pood a 
given area of the iky If an aueraft 
should enter this area many of the 
waves will be mtereepted and 
reflected back JO the iransmiiung 
station, as a scvcalled echo The 
shorter the wave, the more effective 
IS this result 

The distance of the aircrafl can 
be determined by the nature of the 
echo Itself, which also enables the 
plane to be identffied, especially m 
wartime, as friend or foe, fnendly 
aircrafl: being filled with a device 
which enables the receiving station 


to distinguish them By taking 
sunultaneously two echoes of the 
same aucraft from different heights. 
It ts also possible to deduce the 
approximate altitude of the machtoe 
the difference between the 
strengihofthctnosisnals Finally, 
by directing beams from tuo trans- 
mitting stations to a given area, 
when the machtoe enters that area 
Its echo IS received at the two 
stations almost simultaneously so 
that n can be tnansuhied in space 
Tlie radar receiver t$ a cathode-ray 
tube, on which a spot of light 
indicates the position of the object 
By keepmg t^ transmiiler receiver 
revolving horizontally through 360 
degrees, and drawing on the screen 
of the cathode-ray tube a map of 
the surrounding country, the mow- 
ments of the object can l^ observed 
continuously 

The pnociple of radar was known 
at least as far back as 1934. and by 
1936 five stations had been erected 
on the Bntish east coast All the 
coasts facing Germaoy were fully 
equipped tong before the outbreak 
of war It has been officially dis- 
clo^ that for months before 
September, 1939, no aircrafi ap- 
proaching England faded to be 
detected long before it reached the 
coast 

Two essential operations still had 
to be made possible, however the 
identification of friend or foe, and 
the detection of small objects near 
the ground or at sea level, such as 
the conning tower of a submarine 
The first problem has been only 
partially solved by the means 
already referred to, but the second 
objective was fully achieved 

By the invention of the magnetron 
valve It became possible lo send out 
waves of great energy but \ ery small 
wave-length, onty a few centimetres. 



enca'cing,^;^ 
CONTXOL lEViX ' 


m fact , and this has resulted in some 
Kntarteble achievements Sub> 
marines otfaenvise invisible to 
the searchers have l^n detected by 
radar when running on the surface . 
warships have been ‘'seen” to 
approach, when actually stiU far 
out of sight It has been claimed 
that the German battleship Scharn 
horst was so detected, thus enabling 
H M S jDwArr of York to range her 
and open fire before the Germans 
had any inkling of their danger 
The accuracy of anti-aircraft gui&e 
against raiders and V-bombs was 
BTcaily improved by the use of 
radar As a ranging device it has 
been installed m all the larger 
Bniish ships of war; there are even 
small sets m numerous motor 
torpedo craft 


radar, with an exactitude never 
before dreamed of, for of course, 
all the accumulated knowledge of 
wireless direction finding was at 
once applied to the new discovery 
Finally, an airman fiymg in fog, 
cloud or darkness can, as already 
desenbed, receive by means of his 
gen box a contour map of the 
ground beneath him 

Wireless Telegraphy 
Another outstanding discovery 


The ordinary merchantman, wal- of the twentieth century is wireless 
lowing through the sea on some (elc^pfay and its ofTspnng, broad- 
dark and foggy night, can deter- casting Here again, however, the 
mine his position by the use of idea was far from new, for m 1842, 
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Samue] Morse, the mventor of the 
Morse code, sought a way of 
transcnitung electrical impulses 
through water He ran two wires 
along the ground paraHel (o one 
another, on either side of the 
Washington Canal, and earthed 
them by sinking copper plates in 
the water As might be expected 
he found that he could transmit 
messages from one wire through 
the water to the other wire 
Years aflenvards this idea ivas 
reinvestigated and patented by 
J B Lindsay, of Dundee, and 
by the famous electrical engineer 
Sir W H Preece, of the Bntish 
General Post Office Preece con 
veyed messages across the Solent in 
this way in 1S82 Meanwhile, Qark 
Maxwell had predicted that electro* 
magnetic waves existed, of im 
mensely greater length than the 
waves of ordinary light and would 
ulumately be discovered (186?) 
Such waves, which are the basis of 
modem wireless transmissioR were 
in fact discovered by a young 
Oemtan, Hcmnch Hertz, in 1887, 
he showed that as regards speed and 
other characteruncs they behaved 
like waves of ordinary Lght If 
an electnc current, while passing 
along a line had to jump a small 
gap a spark occurred and Ibis 
spark sec up the electro'magoetic 
wave, a wave moreover the length 
of which might vary from a few 
metres to many miles Some means 
for detecting the waves was needed, 
of course Hertz used a simple cod 
of wire, the Hertz resonator , but in 
1892, l^ouard Branly invented a 
coherer, which consisted of a mass 
of loose metal lUings m a glass tube 
plugged by two silver rods Ordm- 
anly such filings resist the passage 
of an electrical airreiit, but when 
electro-magnetic waves reach th™ 


they become momcntanly com- 
pressed or coherent Giencc the 
name) and will permit the passage 
of a current. This principle, 
alrcadydiscoveredbyD £Hu^es 
independently, led eventually to the 
invention of the microphone In 
this instnuncnt the vit^aiions of a 
diaphragm responding to sound 
waves pressed on a core of 
powdered carbon , this caused 
fo&snnitfent eJectneal tmpulses to 
be transmitted along a wire to a 
distant receiver, where their effect 
on a small electro-magnet caused 
anoihtf iron diaphragm to vibrate 
in sympathy with the first one and 
so to reproduce the origuial sound 

Marconi 

In a sense, Marconi $ great career 
began in England for bis altenuoQ 
was attracted by Piofessor Righi 
to a lecture by Sir Oliver Lodge os 
coherers Marconi, who was then 
otdy twenty-one years old (1895) 
made expenineots at home He had 
the idea of earthing one wire from 
the Hertz spark producer and 
attaching the othet to a vertical 
aenal, this was his transmission 
set. and by a similar arrangement 
at the receiving end of a vertical 
aenal, and an earth contact con- 
nected to the coherer, he found it 
possible to transmit and receive 
messages over considerable dis- 
tances 

Marconi came to England and on 
June 2, 18W, took out his first 
patent Preece and the General 
Post Office were interested, facili- 
ties for expenments were given to 
the young Italian, and from that 
moment he never looked back His 
success was partly due to his own 
genius and partly to the great 
enterprise of the Marconi Company 
m buying up every invention which 
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would faalitate thwr own opera 
Pom. By September, J897, Marcom 
passed recognizable signals from 
Salisbury to Bath, a distance of 
thirty four miles, by 1899 hes 
system was adopted for reporting 
the Sfianvoek — Columbia yacht 
race, and was also taken up by the 
Bniish War Office for use during 
the Boer War In 1900, wireless 
telegraphy bad already saved lives 
at sea, sets had been installed on 
numerous warships, and the in- 
ventor, seizing fortune with both 
hands, began to build a hi^ power 
station at Poldhu, ConwalK wth 
the object of sending wireless 
messages across the Atlantic 
The masts at Poldhu were 210 
feet bgh, and earned fan shaped 
aenafs The aenal at the New- 
foundland station, seventeen hun- 
dred miles away, was supported by 
a kite In spite of wild weather, 
which made tt difficult to keep the 
aenal up the first transatlantic 
wireless signal was received at 
St John’s, Newfoundland, on 
December 12, 1901 It was not 
understood at first how the wireless 
waves adapted themselves to the 
Earth’s curvature over such a vast 
distance, but the subsequent dis 
covery of the Heaviside and Apple- 
ton layers m the upper atmosphere 
enabledthemystery to be explained 
upon entering thesoiayen the waves 
curled over, so that actually they 
were reflected back from space 
^is reflection also explains the 
lact that wicfun a certain distance 
of the transmitfiag aenal some 
waves cannot be detected at all) 
Marconi improved on the Branly 
coherer, by mvcntmg a simple little 
instrument in which, by magnetic 
induction, the oscillations in the 
receiving aenal vrere converted 
into audible clicks m a telephone 


earpiece Gradually, more facts 
were established about the new 
means of communication the great 
range of available wavelengths, the 
nature of interference, atmo- 
spherics, the directive properties 
of wireless waves, and so on , but 
always the messages had to be sent 
by a spark from a powerful 
eenerator, so that the svaves were 
broken or discontinuous The use 
of wireless became obligatory on 
all large ships of practically every 
maritime nation, U justified itself 
in that many hundreds of bves 
were saved at sea, for example, m 
the memorable disasters of the 
Vohumo, Vestris, and Titanic ; while 
as a means of telegraphic trans- 
mission Marconi’s system was a 
serious rival to the cable companies 

Centinoous Wave Tyaosmlssion 
No continuous wireless waves 
could be iraosmitted, nor could 
speedi become practicable over the 
air, untJ the invention of the 
thermionic valve made this miracle 
possible The story of this mvention 
gives yet another instance of how 
new developments may be made 
possible by the use of earher 
discovcnes Many years before, 
Edison had placed a smalt metal 
plate inside an ordinary electric 
lamp, with the idea of stopping the 
carbOT filament from blackening 
the bulb He found that when one 
terminal of a galvanometer was 
wired to this plate and the other 
terminal to the positive end of the 
filament a current passed, although 
the circuit seemed incomplete 
This mystery, the Edison Effect as 
It was called, was solved eventually 
by Rrof J A Fleming, of London 
University By placing a rnicaj 
screen between the filament and 
the plate he cut off the currenc. 
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altogether Tlits could only mean to this tnode valve he introduced a 
that the Edison Effect ^vas due to new and essential idea for speech 
eleclnfied pazticfes (which could reproduction TTie plate of the 
not penetrate the mica) jumping the Fleming valve could be given a high 
gap from the hot filamcm to the voltage relatively to the filament, 
metal plate These particles were by connecting it to n high tension 
negatively charged, m other words twtteiy. the filament iiself was 
they were electrons, hence, such a heated separately by a low-tension 
lamp could be used to rectify an current As the stream of electrons 
altemaimg current, for n would sought to pass from filament to 
allow one senes of impulses (from plate they had to pa$s through the 
the filament to the plate) to pass, grid, but, by clectnfying the grid 
but would suppress the opposite negatively, some or al! of the 
senes (from the plate to the electrons could be thrown back on 
filament) the filament again, thus reducing 

Fleming patented his invention the current or stopping it com- 
iQ November, 1901, calling it a pletely Also, the more the gnd 



Fig. 8 Diagrammatic reprcjcntotion a} a tontinuous carrier nme 
radiated t>y a iransmiutr During mtenaU af ttlenee the Mexe u evenly 
diitnbuted at slujwn an the left of the dramng sound impulset irt^iivging 
an the mcrophone cause the noie to be modulated at sitOY/n on the right 

thcmuoiuc valve * therm ' because was positively charged, the greater 
It had to be hot, "ionic’' because the the current to the positively charged 
passage ofions produced the effect, plate, thus, by varying the charge 
and “valve" because u was a one- on the grid, corresponding varia- 
way action only 11115 invention tions. but of much greater strength, 
was the basis of all modem wireless were induced in the plate circuit By 
valves, but its original importance linking the plate cucuil to the gnd 
rested on the fact that ttprotrded a citcait ihroa^h a Iransfomier or 
re«ificf for ahemaiuig curreots condenser it was possible (o set up a 
continuous oscillation on the grid 
The Trlode Valve from negative to positive and backr 

At the beginning of 19(t7 Lee again From the alternating (or 
de Forest invented a valve with surging} current thus produced in 
a third eleeijode, by inserting a the gnd circuit, a similar surging 
wire gnd between the filament and current could be induced m an 
the plate; he called it an Audion, aerial which then radiated into 
for reasons which will be obvious space a continuous carrier wave 
There was much dispute over the (see Fig B) 
patent, whrch resulted in a law suit It remained only to perfect a 
that de Forest lost; nevertheless, method of varying or modulating 



CONTINUOUS WAVE TRANSMISSION 


385 


this earner wave m accordance with 
the vanations of current from a 
microphone (described on page 382) 
for speech transmission to become 
possible The vanations of the 
microphone current are made to 
increase or decrease the voltage m 
the plate or grid circuit of the valve 
With the result that the earner wave 
IS modulated, as shown m Fig 8 
All the wireless waves have the 
speed of light, 186,300 miles per 
second, or 300 million metres per 
second, if, therefore, we employ for 
our transmission a wave of one 
thousand metres, there must be 
300 000 oscillations in the aerial 
per second, and similarly for any 
other wave length A thirty metre 
wave-length requires the enormous 
figure of 10 million impulses every 
second, the waves used m tele- 
vision are less than one fourth of 
this wave length* 
la the receiving set the valve 
reverts to its original function of a 
rectifier, because the current in- 
duced m the receiving aenal by the 
modulated earner wave is altern- 
ating and cannot affect a telephone 
Or loudspeaker diaphragm until it 
lias been made unidirectional The 
impulses are also very feeble and 
must be amplified. The grid 
filament ratio m the valve provides 
a considerable degree of ampli- 
fication, which can be multiplied 
to any extent by increasing the 
number of valves, up to the point 
where distortion and extraneous 
noises become intrusive 

Direction Finding 

Two very important applications 
of wireless telegraphy have been the 
Marconi Bellini-Tosi direction find 
w, and the use of short waves for 
beam transmission 
Marcom was always trying dif- 


ferent effects on aerials In 1905 he 
iliscovered that a horizontal aerial 
oected to receive impulses worked 
best if its free end was farthest 
away from the direction of the 
transmitter, and the aerial itself in 
the line of the approaching wave, 
it received less and less when turned 
round through mnety degrees, being 
least effective when at right angles 
to the direction of the transmitter 
This discovery made it possible to 
build frame aenals on ships, by 
means of which, if they picked up 
the signals from two or more land 
stations, the operators could by a 
simple sum in trigonometry deduce 
their position, an invaluable aid to 
navigation during fogs or storms 
Moreover, since beams from dif- 
ferent stations could be effectively 
received at any given point, they 
could also be employed to amuse 
and mystify the public by making a 
car travel unattended down a road 
or a model aeroplane circle round 
the auditonum of a theatre 

Beam T>an5Dussfoa 
Marcom also discovered beam 
transmission Although short waves 
had been used for wireless work 
to some extent for years, they 
were left largely to enthusiastic 
amateurs and did not become 
commercialized unul the early 
twenties, but the elaborate nature 
and formidable cost of high power 
sutions had caused Marcom to 
explore the possibiLties of short- 
wave transmission It was found 
that by using special types of 
aenals the waves could be con- 
centrated in one direction, just as 
the heat waves are thrown back 
and made to stream m one direction 
by the reflector of a bowl fire If 
the directional transmitting aenal 
IS onentated in a given direction. 
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and a receiving aerial is similarly 
orientated ai the far end, the 
transmission wUl be picked up fey 
the receiving acnal just as tf the 
short waves were trastrsing space 
like a beam of light By this means 
good results were achieved w.ith 
quite small power This beam 
transmission cut out the need for 
the very heavy spark system of the 
high-powered transmitters, and 
simplified wireless speech trans- 
missioa la 1919, Marconi suc- 
ceeded >a transmitting speech from 
Caernarvon to Dublin, seventy 
miles away, on a three-metre band 
By fitting the transmitters with 
revolving reflectors. aJvaniage was 
then taken of the new discovery to 
erect a wireless lighthouse • for 
ship service at Inchkeith (1922) In 
a very few years the world was 
spanned by short waves, a wireless 
telephone message being sent to 
Australia from Eogland by the 
beam transmission method for the 
first tune on May 20, 1924 

Bnndcastlag 

Broadcasting, theadveat of which 
was probably delayed by the First 
World War, was first attempted m 
ibe United States by the Westing 
house Company, whom 1920 began 
to broadcast ^amophone concern 
aod church services Marconi 
seized the idea immediately, and 
from February 23 to March G. J920. 
lus company transmuted daily 
concerts from Chelmsford On 
June IS of that year Dame Nellie 
Melba sang "Home Sweet Home" 
from the same station and was 
heard over a radius of Uirce 
thousand rrutes Those were fl» 
great days of the amateur, who 
made his own coils with a few 
bits of viire and could pKk up 
spasmodicatiysomenoi too distant 


station Most listeners used crystal 
sets — the ‘ cat’s whiskers” of which 
were perpetually slipping off— and 
were indescribably thrilled by every- 
thing concerning the new wonder. 

In 1922, (he British Broadcasting 
Company was formed, its station 
was on Savoy Hill, London, and 
Its call sign 2LO The &voy 
Orpheans, John Henry and 
Blossom, and the words “Copy- 
right by Reuter, Brest Association, 
Exchange Telegraph and Central 
News rapidly be^me familiar to 
ihe cars of thousands of listeners 
Within a few years every coontty 
had built numerous stations and 
was broadcasting regular pro- 
grammes on wavelengths allotted 
by international agreement The 
old hand nude sets, pride of their 
builders hearts, were replaced by 
mass-produced uniu, the amateur 
(save for a devoted few) faded out 
and the professional wireless 
engineer came m 
For good or ill wireless is sow an 
lotcgral part of the life of the 
community and is here to stay 
It confers many manifest benefits 
almost instantaneous communi- 
cation between dilTerent countries, 
the joining of a whole nation as 
audience of a single statesman's 
speech or to some national event, 
the search for a hunted murderer 
or a lost phial of poison, the 
educational broadcasts to schools, 
the datly weather forecast and lime 
signals, the call to a sick-bed, or 
the last despainng S O S of un- 
Toflunatcs at sea or in the wilder- 
nesses of the Earth 

Bicnots 'of Vv'intea 
These are naturally associated 
m the mmd with broadcasting, 
because such pictures are earned 
in precisely the same way us 
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CtU E!ectro)Jj released from the 
pnmary caihode atiack a second 
cry cathode, thereby releasing a 
tnueh greater stream of electrons 

sound on the modulations of a 
wireless wave, but in other respects 
the process is quite different The 
problem here u to reduce a picture 
to a senes of electro-magnetic 
vraves at the transmitting end, and 
to turn those waves bade into the 
same picture at the receiving end 
Ihere arc many ways of doing this, 
but the foUowmg genera! remarks 
Will apply to most of them 
If we examine a picture from our 
tlaiiy newspaper under a magnifying 
glass, we shall see that it is made up 
of a multitude of ink dots, which 
hy their relative thickness or fineness 
(or absence) give the gradations of 
tone from black to white which 
Iwild up the picture By taking a 
sortes of rapidly following pictures, 
S3 in a cinematograph camera (see 
page 392), reducing them all to dots. 


turning those dots into electnc 
waves, and reversing the operation 
at the far end, we should achieve 
television of such objects as a 
moving car or a gesticulating actor 
For stills or smgle pictures, trans* 
mission by telegraph has b«n pos- 
sible for many years, although it has 
only been done by wireless since 
1926, when Marconi first trans- 
mitt^ pictures from London to 
New York. 

The fundamental process is this 
a film of the picture is wrapped 
around a glass cylinder While the 
<g?linder turns on its axis a very 
bright point of light travels slowly 
down the axis, thus the light point 
must trace a spiral on the cylinder, 
and the whole picture will be 
covered by this spiral line When 
the film is opaque little or no light 
can pass, but where it is dear there 
will of course be abundant light 
The beam of light, varying in 
intensity in accordance with the 
bright places and shadotvs of the 
picture, IS directed on to a photo- 
electric cell (see Fig 9), which is 
Simply a bulb m which an electnc 
current can be excited by means of a 
beam of light 

Certain substances, particularly 
cjesium, potassium and sodium, 
have the power of enutting electrons 
when attacked by light, the effect 
being nearly proportional to the 
bnghtness of the beam In some 
cases, the inside of the photo- 
electnc bulb is coated with such a 
substance, m others the substance 
covers a metal plate within the 
bulb, but m either event the 
variations of ihe feeble current 
which IS thus set up can be 
amplified to any desired extent and 
sent off on the modulations of a 
wireless wove to a distant receiver 
The currant cannot be amplified 
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direct, but ifji toothed chsk tsmade 
to revolve very rapidly between the 
light and the picture, tt cuts up the 
light into definite slices or im- 
pulses, and these can be trans- 
mitted 

At the receivtng end they are 
magnified once more and recufted 
by valves. The current then ente« 
another cylinder, which renates 
strictly in time with the first , round 
this cylinder a piece of sensitued 
paper is wrapp^. on which the 
varying impulse build up a fac- 
simile of the picture Exact 
synchronism between the trans- 
mjtting and receiviog cylinders is 
essential, just as it is with televiston. 
otherwise the received picture wJl 
be distorted, this synchronism n 
ensured by inserting special control 
waves in the trensmission 

Teleruioa 

Television is an extremely com- 
plicated matter It could not 
succeed but for the well-known 
property of our eyes by which they 
retain the impression of a picture 
for a short space — roughly one- 
tenth of a second — after v>e have 
observed i( In those books which 
showed silhouette pictures of 
dancing and such subjects as (he 
Jeffcncs-Corbett pnze fight, each 
picture of the book presemed the 
figtares in a slightly different onrtiide 
By passing the edges of the sheets 
rapidly across one's thumb (he 
characters appeared to move, thanks 
to the eye’s "persistence of vuion ’ 
Television, like the cinematograph, 
takes advantage of this fact, by 
presenting a senes of separate 
ptetww A7 cAuf cAjrscftary 
appear to move Any senes shown 
at a rate exceeding ten or twelve 
per sccoTui will seem cootinuous; 
the number actually provided in 


(elevisjon is twenty-four or twenty- 
five every second 

The felevTSioa frames are struK, 
the old British Broadcasting Cor- 
poration expenmentaf pictures hav- 
ing a size of seven inches by 
three inches, but frames in future 
iwM probably be five inches by four 
tndies or an enlargement in the 
sameratto Therearemanysystena 
of television, but at present they ail 
employ some method of cuKiog 
the picture up into very ihm 
honzonut slices starting at the 
top left hand comer (see Fig. 10) 
Each of these slices contains a great 
variety of lights and shades, which 
must be broken up into clectro- 
mogselic waves 

Modem systems break up the 
pictures, each of which has to be 
transmitted in one twenty-fiflh of a 
second, into 403 horuootai lutes 
To avoid flicker, the hoes are inter- 
laced that 1$ lines 1, 3, S, 7 and so 
on to the end are transmitted first, 
then lines 2, 4, 6, 8, etc , all. of 
coiHse. far too fast to be pe/cwved 
SiDC* there arc 10,125 lines per 
second, each with its range of 
shades, the photo-electnc cell or 
cefb employ^ must respond to 
several million stimuli every second , 
moreover, only very short waves 
can be employed in the trans- 
mission A wavelength of 66 
metres has been recommended for 
future transmissions in GfMl 
Brrtam. a shade less than the 
televtsion transmitter at Alexandra 
l^hce, London, employed before 
1939, when it sent out forty-two 
rniQion waves each second 

7*irfSsJ^ JbaWeiw 
With this background, some of 
the problems that have afflicted 
trfev)«onengjn«rs become evident 
Taken in order of tunc, these 
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fig* 10 How a UleMsien imago is broken up into hortzoniot hues by the 
tcannjHg apparatus of a teletision eamera In prccliee there are 40S hues, 
ond she n/wle picture ts scanned m one twenty-fifth of a second 


problems arc the illuminatton of bristly lighted mirrors, arranged 
the sul^ect sufRcjcntJy to show all upon a revobing drum Next 
tts lights and shadows the sphttoig comes the chopping up process, 
tip of that illiuninaiioD into m* The Baird television system formerly 
numerable patches which can be employed three rapidly revolving 
inverted mto current, the ampli- disks the first of which contained 
“Cation of sudi very minute small lenses spirally arranged, and 
impulses sufficiently to permit their the others slots and a groove by 
trtnsmission, and the reverse senes means efi which the images received 
of operations at the receiving end by the lenses could be further cut 
Illurmtung the subject is called up As the disks revolved, each lens 
sdoaiag, a word which, despite travcRcd one line of the picture, 
much popular misuse, means to and as there were only thirty lines 
examine nairowly One method is per inch the result was necessanJy 
‘0 pass a bright spotlight from wry ajarse-grained, moreover, the 
Pmm to point over the subject, so system made extremely heavy de- 
rapidJy that one is not conscious mands on the photo-cfectnc cell, 
OfU; there is a better way, to which dwpite its wonderful sensitiveness 
*®^^rofwm a moment Another New methods were therefore 
rnetbod is to employ a set of bied, involving a quite different 
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principle, and one of them the In the bowl portion a metal pfate 
cathode ray tube, proved highly is fixed verticsUy, the side faang 
effinent and appears today to hold the neck being coated tviih a thin 
the field In a cathode ray tube lUin of mica on which a multitude 
the electrons from the cath^ (or of tuiy dots of silver coaled with 
filament) rush across to the anode cesium have been applied The 
and may have sufficient velocity to back of the plate is connected 
stream beyond It Byusingmagj^ eIcctncaUy through the wall of the 
placed outside the tube, or mag bulb to the amplifying and (fans' 
nctized deflector pla(« wRbm tt, mittmg system ouisui. (sec Fig 12) 
the stream of electrons may be The screeau in line with a powerful 
directed like a gun or a pais(>(;Ha>, lens outside the bulb this lem 
so as to cover the whole inner sur* being focused on the subject Thus 
face of the far end of the tube let when lighted up the subject covers 
us say from left to right and top to the whole screen wiib its lights and 
bottom, at perhaps 405 times a shadows each liny sensitive photo- 
second On this baso Dr V K. eketne cell rcoerving rtf part and 
Zworykin invented the iconoscope as the subject moves the minute 
or unage viewer, the pnocipte of currcrits within the photo-clettnc 
which IS now by the BBC cells vary m sympathy The neck 
of the flask contains the cathode. 
The icMoseope ftom which a jirtam of efectreos 

The iconoscope (see Fig II) pours out It traverses one, two, 
conjpnstfs cfsenually a large three or even more anodes (which 
cathode-ray tube sbsp^ like a glass arc disks with a hole in the centre) 
decanter with a long uited neck like an exceedingly fine jet , this 



Fig II Part seefhit dratving ef iht Iconaseope, sha*vtng the electron 
stream scanning the screen on to iwfc/cA file desired picture has been focused 
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FJg- 12. Diagram showing ihe principle of telension. The electron beam 
^ the telension camera (shomi top right) sets up a ioryuig electric 
rtu^rent which the transmitter translates into radio impulses From these 
impulses the receiving set again reproduces the varying current, which 
then regulates the strength of the electron beam jUumtnallng the fluorescent 
tcreen of the receiving set (seen at the foot of this illustration). 
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apparatus has been aptly named an 
electron-gun. By the acuon of the 
dcBectias plaies, the jet a then 
made to cow ibe eBiirc pwtore 
from top to bottom in 2024 
faoroontal lines, follot^Td hy the 
rcmammg 2024 hoes and, as the 
jet passes each tiny gram of casitsn, 
Ihe caesium discharges eleanaty 
m proportion to the amount of 
light shining on it. the result bong 
an impulse of aj^roprute strength 
through the back of the plate to 
the wire outside Subsequently 
tlKSc electnc impulses are ampiihed 
and transmitted 

At the receiving end. the electnc 
impulses again pass to a cathode- 
ray tube, the electrons from which 
play upon a fluorescent screen at 
the far end, the outside of which 
shows the televised pi«urE The 
electron stream moves over the 
fluoresceot screen tn the same way 
as and to tune with the stream in 
tb« iransnutters iconoscop; and 
the strength of the stream u vaned 
by the mcoming wireless impulses 
As the electron stream hits the 
screen, the part of it which is struck 
glows more or less bnghUy accord 
mg to the strength of the clecuon 
stream, and a picture u buili up on 
ibe outer side conesponding to 
what is bemg ’seen” by the 
iconoscope (see Fig 12) 

Regular television broadcasts, 
suspended in J939 v«re resumed by 
the British Broadcasung Corpora- 
uon on June 7, 1946, and oo 
June 8 the Victory Patade m 
hondon was lelevisci 

The possibility of traosmimng m 
colour has been under mvestigatioo 
for years, and two-colour craos' 
tmssioni have been achieved Tele- 
vision IS certam to make peat 
progress m the next few years, and 
indeed all d^aitmcnts of radio 


have so far advanced under the 
stimnlus of war that big develop- 
ments may be expected as the 
vaneus improvements are made 
available for civilian use. 

The Onencxlesrapii 

The anematogmph isesscntnily 
a iwenlsctlxentuiy tavtation, but 
its roots go far back. Mid 
Victomn machines like the loctropc 
gave moving-picturc effect by 
anangiog 3 set of pictures round 
the inside of a drum, and then 
either passing them rapidly before 
a slot, or (which comes to the same 
thing) revolving the slot before the 
pictures. Obviously, there could bs 
oo cioematogra^ without films, 
and celluloid was not nunufactured 
bU 1S69 By about 1878 photo- 
graphs were teing pruitedon lantern 
slides aod shown la a tnape Uatern. 
T» yean later, a celluloid film was 
coated with Lght-sensiuve silver 
salts, aed next year (I8S9) the 
Eastman Kodak film first ap- 
peared. Oft March 22, 189S, a 
demonstration of moving pictures 
was fijvTa by Uw brothers Luimire 
at Lyom . they called thnr machine 
aonemaiogTaph. and the name has 
uken rooL 

TTie cinema camera is admirably 
adapted to a moderately difficult 
job. The standard film is 1 3S 
inches wide, each picture bemg *748 
inches deep, a length of up to one 
thousand feet is earned in a light- 
proof magazine The forward 
tnouon of the film, at twenty-four 
pictures per second, must carry 
about ei^tecn inches of the film 
before the lens m twTDty-four 
jumps every second, but inck 
ptotography, such as slow-mobon 
inctuRS, requires a much faster 
movement. The slots in the film 
engage with the teeth of two 
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sprocket wheels, which pull it for* 
ward to be fed through a slot or 
“gate** behind the lens. Here a 
mechanical claw enpges the slots 
of the film, so as to pull it down 
fiat and hold it still for a fiAction 
of a second, while the picture is 
being taken Then the claw pulls 
forward another section of film, 
and so on At the same tune a 
shutter behmd the lens keeps pace 
with these movements, exposing 
the film only when it is still 

Ihe developing of films has 
become a high art. Full length 
films are developed in long, pipe- 
like tanks, the film aAerwards teiog 
dried on revolvmg drums in a warm 
room. This film of course is a 
negative, precisely hke the negative 
from any ordinary camera It 
therefore has to be closely fastened 
to a new length of film, the two 
hemg passed through a “gate** 
together under a powerful li^t, 
the positive is then developed and 
fixed, and the film is ready. 

The cmematograph projeaor 
works at Ihe same speed as the 



13. The Maltese cross mech- 
onism on a Cinematograph protector 
^hich checks the movement of each 
picture for an instant 


camera, twenty-four pictures a 
second, and again each picture 
must be held still for an instant so 
that the eye may have time to 
grasp It In the projector the 
sprocket wheel which fe^ Ihe film 
forward is attached to a wheel 
shaped hke a Maltese cross (see 
Fig 13) A third wheel, which 
revedves steadily, cames on its face 
a raised disk with a recess in its 
nm, and a projecting pm The edge 
of the disk holds the Maltese cross 
still until the pm enters one of the 
slits on the cross and twists it 
forward a quarter turn The cross 
IS then locked agam, and so on 

Sound Films 

One IS so used to “talkies** 
nowadays that the thrills and 
quaintness of the old silent films, 
with theu overemphasis on actioiv 
Ibetr captions grave and gay, and 
the gramophone accorapamment 
which so o^n failed to synchronize 
with the movement of the actors* 
lips, are almost forgotten Many 
who saw The Singing Fool, or The 
Donovan Case m 1928-29 and 
similar early talkies, regarded the 
irmovatinn, though wonderful, as 
no improvement Despite defects 
which a sensitive ear can still pick 
up (for a short time only, because 
one insensibly acquires the “atmo- 
sphere" of the screen after watching 
It for a few mmutes), the modem 
sound-film is an achievement of a 
high order The sound track is 
impressed on the film beside the 
picture so that the sounds synchro- 
nize with the appropriate move- 
ments of the actors, and so on 
The pictures on the films are, in 
this case, about one-tenth of an 
inch fiarrower than silent films, to 
make room for the sound track. 

Sound tracks themselves are of 
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two fc«vds known as vanabk area 
and variable «5eQS»ty tracks re- 
spectively {see Fig. 14) 

In variable aro films the sound 
camera contains s lamp which 
throws 8 bright beam of b^t upon 
a magnetically controlled mirror 
which IS wired to a microphooe lO 
the studio the microphone being 
out of the picture above the actors 
beads {see Fig 15) VVben an 
actor spcaJa the sound waves 
transformed to clcctr e impulses by 
the microphooe agitate the rmnor 
hence the beam of light shivers 
moving from s de to side m sym 
pathy wiih the sounds This 
moving light beam is directed upon 
a very fine sbt be^d which the 
sound track of the film is being 
drawn at a uniform speed For a 


loud sound the light beam traverses 
ttifi fUn length of the sht which is 
of course the full width of the sound 
track. The smaller the sound the 
shortens the distance along the sht 
trai«rsed by the bghl beam. 

With variable density sound 
tracks^ lh“ light shines upon the 
whole track throu^ the slit and u 
vaned m intensity according to the 
strength of the sound impulses 
The result cs a rnttlfitude of 
horizontal straight lines where 
these are close together strong 
no ses occur where they are more 
scattered quieter sound u indicated 

For both systems the sound 
recording may be done either when 
the Sint IS taken or sabsetprenfl)' 
In the majonty of studios it is usual 
to record speech at the time of 




Rg IS A stadia scene durst^ the makiogo/asaund/ilfn Tkemtcrapfsane 
IS suspended above the singer’s head outside the range of the camera 


shootingthe^m whereasincidentat 
mussc and other noises can be added 
afterwards 

The film projector has a soond 
gale underaeaUi the picture gate, 
the film runmng through it immedi 
ateiy the picture has been shown 
Between the two gates however, 
the jerky motion of the separate 
pictures must be reduced to con 
iinuous motion, otherwise the sound 
would be bre^en up too. this 
continuous motion is achieved by 
means of a steadily reviving 
sprocket wheel between the two 
gates Behind the sound track is a 
powerful light which shines throi^ 
the track on to a photo-electnc cell 
As the sound track varies »n 
density, so do the light rays reach 
ing the photo-electnc cell In the 
mariner previomly mentioned, these 


impulses are then led away, magni- 
fied by wireless valves, and finally 
fed to a loudspeaker which is 
usuaDy placed behind the screen 

Tnck Cnematography 
The camera never lies but it can 
easily be made to give quite false 
unpressioDs Thus by running a 
film fcockwards throu^ the camera 
and tlKn showing tt m tbs normal 
way on the projector, a ball struck 
by a cTKket bat can be made to go 
back So the bowler or a trunk 
hurled out of a window nse to that 
wuidow from the pavement ten 
Tories below For slow-motion 
pictures the ongmal film must be 
taken much faster, since if shot at 
four tames the normal speed, the 
resultant action wall appear at only 
one-fourth of its real speed, con 
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versely, by slomng do\vn the shots 
a slow moving tram may be made 
to rush most reaUsticaliy upon a 
person who has been tied by the 
vdlam tc the rails' 

Speaal cameras are used for such 
freak photography, slow-rootion 
cameras in some cases being ablo to 
take Ihe thousand pictures in a 
second Such cameras, of toime, 
have a very practical value wbtn 
invesligaiiDB ultra rapid events like 
the breaking of a piece of glass or 
the behaviour of a bullet in flight 
Where sn actor plays two parts 
simultaneously in a film, he is first 
“shot’ in one ofhis roles, onc'half 
of the film being screened from the 
light , he IS then ' shot again to the 
second rote on (he ocher half of 
the film, great care of course being 
needed in respect to timing At 
teast one good book is devoted en 
iirely to these tricks of the canaera 

Cofoor fllns 

Colour ctoematography is. natur 
ally, more complicated and costly 
than the black^and white process, 
and nuny technical diiliculties had 
to Ire overcome before satisfartory 
results were achieved In the early 
days colour films were produced by 
means of a two-colour process — 
usually employing rust red and 
green bJue--Pui ii was impossible 
to achieve a full range of colours 

The range of colours in the 
visible spectrusn, whi«.h together 
make up white light, are light rays 
of slightly different wavelcn^hs 
The colour of any opaque sub- 
stance IS due to the fact that it 
absorbs some of rhese rays but 
reflects back others Transparent 
substances absorb some light rays 
but allow others to pass through 
lueht rays which enter the eye 
affect sutetaxices ic the retma vshidi 


are sensiuvc to red, green and violei 
light, respectively- The sensations 
thus set up are combined and inter- 
preted by the brain as the various 
(Silours which we sec Colour 
films follow a sirruhr process by 
combioicg three colcmn in various 
proportions to reproduce the 
natural hues , red, green and violet 
are maiaJy used, but in some 
processes, called the subtractive 
processes, the secondary colours 
magenta, cyan blue and yellow are 
employed 

Three mam methods of secunng 
colour films are at present employed, 
these being represented by the 
Technicolor, Dufaycolorand Koda 
chroiTK systems The firet named 
employs a rather elaborate camera 
which analyses the picture into 
three colours and proj^ them on 
io three separate black-and-white 
films Dunng development the 
uTUgn on these films cause the 
gelatine surface to swell slightly to 
give a matrix printing surface 
Each film is then coated with the 
at^ropnate dye (magenta, cyan 
blue or yellow) and the three arc 
finally pressed, one after the other, 
against a fourth, unsensi1»ed, strip 
of film which thus receives the dyes 
from them by a process analogous 
to mechanical three-colour priming 
and becomes ibe positive pnnt 
which IS screened iri (he theatre 

The Dufaycolor type needs no 
elaborate camera, the photographic 
image being received on a film 
upon which minute spots of colour 
— red, blue and green — are regis- 
tered. The ddfenng wavelengths 
ot iighJ reflected by the scene 
photographed each affect the appro- 
priate spots of colour, and when the 
Sliver image has been developed 
away a colour record remaias 

The third method, employed by 
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Kodachrome and Agfacolour, has 
three sensitive layers upon the film 
stnp, each layer contatmng a 
chemical substance which, when 
developed, acts with the developer 
to form colour 

A method of recording colour 
by means of a colour wheel and 
three separate images has been 
almost entirely superseded by the 
methods outlined above 

Medical Discorenes 

Prolific indeed has been the crop 
of medical discoveries, and equally 
great the improvement of surgical 
technique, during the twentieth 
century Much of this advance is 
due to the fierce stimulus provided 
by two world wars, when hundreds 
of thousands of wounded men 
provided hosts of problems that 
had to be solved, and solved at 
once Much is also due to the 
succession of discoveries m physics, 
which have made such things as 
radium treatment for cancer, and 
medical radiology in general, de* 
siderata for a well-equipped modem 
hospital There has also been a 
remarkable advance in our know- 
ledge of the effects of drugs, which 
m many cases permitted senous 
operations to be postponed or even 
averted We can only glance at a 
few of the most stnking items 

X-rays 

Early diagnosis is of primary 
importance in the treatment of 
disease or injury to the human 
body This is usually a simple 
matter m the case of skin abrasions 
or disease but many defects m«dc 
the body present a ifferent picture 
— some symptoms quite often belie 
the damage that has occurred 
Anything which helps the physician 
to make an early diagnosis cannot 


therefore be lightly dismissed as 
“just another gadget ” The dis- 
covery of X-rays is of supreme 
tmportani» in this conne>aon 
lnl896,ProfessorW K Rontgen 
noticed that some photographic 
plates which were stored in a 
drawer had become fogged He 
soon found that this was due to a 
stream of electrons which had 
emanated from an adjacent 
Crookes's tube, the precursor of the 
modern cathode-ray tubes 
When Rontgen passed an electric 
current through a gas m this tube, 
he noticed that a chemically coated 
screen in the room gave off 
fluorescent light, for the stream of 
particles (electrons) from the nega- 
tive or cathode end of the tube was 
produemg a new and, at that date, 
mystenous kind of radiation 
Rontgen discovered that these 
rays would pass through black 
paper and even the door of a room 
As they lay m the ultra-violet part 
of the light-band, far beyond 
ordinary visible light, and for other 
reasons, Rontgen doubted whether 
they were light rays at all He 
therefore named them X rays 
X-rays are now known to be 
light-rays of short wavelengths, 
which can be produced from many 
substances Some of these sub- 
stances are referred to later in this 
chapter, but the name X rays has 
continued ever since to be applied 
to those rays which emanate from 
an X-ray tube (see Fig 16) 
Although the nature of X-rays 
was unknown for many years after 
Rontgen’s discovery, immediate 
advantage was taken of thetr re- 
markable power of penetration 
For the first time it was possible to 
photograph certam organs of the 
body The reasons for this are two- 
fold (1) due to the fact that X-rays 
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are absorbed more readily by 
compact substances, such as bone, 
thao by looscly-knit substances, 
such as flesh, and (2) due to the 
manner tti which they affect a 
photographic plate. 

When a hand is placed between 
an X*ray tube and a photographic 
plate, the bones absorb more 
X*rays than the rest of the hand 
Thus, the rest of the hand appears 
as a dark shadow on the plate and 
the bones appear light A bullet 
or a needle embedded in the flesh 
appears as a white shape on a 
photographic plate, while a frac* 
lured bone appears as two light 
shapes separated by a thin black 
mark — cndicating the site of the 
fracture 

it is not difficult to appreciate 
how X*f8ys have enabled the 
surgeon to operate more surely in 
these cases, but there still remained 
the problem of taking photographs 
of non-opaque organa, such as (he 
alimeatary tract, through which 
food passes Tius problem was 
solved by giving the patient a meal 
ofbismuth carbonate (about 2 oz in 
10 02 . of pomdge) This con- 
coction IS so opaque to X rays that 
a shadow of the food, as it passes 
through the tract, is thrown on the 
photographic plate The outline of 
the food does, of course, coincide 
with the lining of the abmentaiy 
tract In recent years many dyes, 
such as a ten per «at solution of 
sodium iodide, inoselectan, and 
teiraiodophenolphthalein, have 
been used with remarkable success 

In the early days of X-ray 
photography, the radiographers 
noticed that exposed parts of their 
skin were sufTenng from a senous 
type of rnflammation. In addition, 
some of them noticed that their 
hau- was falling out. A means soon 


had to be devised for their protec- 
tion and, today, all rathographers 
are compeUed (o wear suitable 
protective cloibtng. 

In passing, it should be noted 
that radiography is now used 
extensively inindastry.espcaaUyin 
regard to revealing the defects in 
badly moulded castings and un- 
satisfactory welds 

X-fay Therapy 

The harmful eSect of X-rays on 
human tissue led to the belief that 
ihc rays could be employed for the 
dcstniction of malignant growths 
and the treatment of certain skin 
diseases Great care has to be 
exercised m this connexion due to 
the destructive effect of X-rays on 
healthy and malignant ceils alike 
In fact, the dosage is of primary 
importance, and the modem vtew 
IS that the bigger the dosage and 
the shorter the duration (within 
(imtts) the better the result A 
machine has been assembled with 
an output of one million volts, 
while another of two million volts 
has just been completed Finally, 
there IS an even larger one of twenty 
nuUion volts m course of con- 
struaioo ■nj«a machines (Bea- 
iron) involve tfae principle of the 
cyclotron (see page 412), enabling 
very penetralins X-rays to be pro- 
duced by high-speed panicles It 
remains for future research to 
ascertain what results these ticauc 
machines will produce 

Radium 

X-rays axe by no means the cure- 
all fbr maligoaut disease, and 
modem physicians hold vinous 
views about their propensities 
Another step on the ladder was 
reached in 1896, when a young 
scienust, A H Becquerel, was 
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trying to obtain similar radiations 
from phosphorescent bodies By 
chance, he found that uranium 
crystals would affect a photogra;^c 
plate, even when it was in complete 
darkness Following this up, he 
discovered that the radiation caus- 
ing this effect carried with it a sort 
of “atmosphere" of its own, which 
possessed electrical properues 
These uranium rays were quite 
feeble , they penetrated aluminium 
or paper, but not denser substances 
It was at this point that Madame 
Qme came on the scene 

Madame Cark 

hfane Cune (nee Sklodowska) 
was the daughter of a Polish 
teacher Havmg dabbled in politics, 
she was forced to flee from Warsaw 
to Pans, where she lived on the 
scantiest fare, earned by occasional 
teaching and by her work as a 
bottle-washer at the Sorbonne 
AAer a tune she was appointed to 
assist Pierre Curie, an ardent but 
poor young scientist, who was then 
working on elecinaty The student 
and his assistant fell m love, and 
they were married in 1895 Life was 
dii^it, but Madame Curie stuck 
to her studies, and three years later 
she graduated in malhemaUcs and 
physics 

HercunosiCy having been aroused 
by Becquerel s work, she began to 
examine aU the compounds of 
uranium in a search for the source 
of the rays, thorium was also 
studied The substances were tested 
by the very delicate yet simple 
electroscope, the sensitive gold 
leaves of which invariably collapsed 
when the “atmosphere” of the 
radiation came within range After 
much labour, it became clear that 
uramum itself vvas not the source 
of the strongest effect, because pitch- 



Fig 16 Coohdge A’-ray tube, shov^ 
ing how X'ra}s are given off by the 
metallic plate 


blende yielded one that was four 
hundred limes as powerful This 
substance was separated, being 
named polonium, in honour of the 
discoverer's country All this work 
went on while the Curies were stiU 
IQ very bumble circumstances 
The Austnan government gener- 
ously gave the Cunes one toa at 
pitdiiblende from the State mine, 
Joachimsthal Thepilchblendewas 
tchned first m a factory and after- 
wards in the Cunes* laboratory, 
where at last it was redui^d to a 
reasonable bulk. It now became 
apparent that something infirately 
more potent than polonium by 
hidden m the ore, they partially 
Separated it, until a bromide of the 
new substance by, like grains of 
white salt, m their test tube (1902) 
Its quantity was ndiculously small. 
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yet It displayed a radioaeuvity two 
million times that of uranium and 
u contmued to hurl forth its cease- 
less energy, day after day, month 
after month, wnh no apparent loss. 
This substance, the most wonderful 
that has ever been discovered, uas 
radium (see Fig. 17) The pure 
element uas not obtained for 
anotbercightyeais0910) l^whidt 
ume Madame Cune was a widow 
In the whole history of saeoce there 
IS no episode more moving than 
that of this self taught little woman 
so patiently and indomiubly hum 
mg down the sources of radiation. 

It will be reme m bered that A. K 
Becquerel discovered by chance 
that uranium crystals would affect 
a photographic phte By another 
accident be again stumbled on an 
important di^very He ooce 
carried a small tube of radium in 
his vest pocket Subsequently he 
developed •symptoms of bnrouig 
beneath the ski^ and be was lucky 
to have escaped with bis life The 
knowledge that radium could des- 
troy tissues led at once to the idea 
that it might be made to do so 
deliberately, especally vaih the 
dreaded disease of cancer 

Dr Duane soon found a means 
of purifying a little radon (a radio- 
active substance), whi^ was then 
forced by a pump into tiny 
capillary tubw only one millimetre 
to ffAeen miUunetres long. These 
tubes provided with minute hooks 
svere t^n shot from long tubes or 
needles into the cancerous growth, 
by means of the hook they could 
be withdrawn again after vanous 
periods up to several days Cancer 
of the breast cancer of the womb 
vanous skin cancers, cancer of the 
bladder and even cancer of the 
stomach, have been so treated. 

At fiist, the difficulty was to 



Fig 17, Drawing showing the 
luminosity of a speck of miium 
ffihour the size of a pinhead) l>ing 
ui o glass boH I m a darkened room 

provide the right dosage, since the 
radium lulled healthy and bod 
cells alike, but steadily the technique 
improsed Today, doctors cfaim 
that if many cancers are diagnosed 
m tune they can be cured, and 
radium IS a most powerful agent 

H.I1 Estnrt 

The problem ofcunog malignant 
direase la its advanced stages 
remains nnsolved Mudi lueful 
research work has, however, been 
earned out by the Hosa Research 
Laboratones at Sunbuo*on 
Thames in particular A widely 
accepted view is that, for some 
reason, possibly due to imtation, 
one cell goes mad, that is its life 
becomes disordered and malignant 
It IS behoed to be no longer subject 
to the controlling influence of 
growth inhibiting substances. Like 
other cells in the body, it starts to 
reproduce and that one cell become: 
two these two become four, and 
so on 

Ongioally these malignant cells 
are confined to one particular part 
oftbe body, so that if their presence 
IS detected m tune they may be 
removed by surgical procedure, 
destroyed by radium if accessible, 
or possibly lyX raj-sifinaccessibk. 
Reproduction of these cells is, 
however, usually rapid and they 
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soon get into the blood stream and 
are earned to other parts of the 
body jr Ifais happens, it is imposs- 
ible to effect surgical procedure, or 
employ either radium or X-rays la 
most cases 

The problem which the Hosa 
research workers have been trying 
to solve IS to prevent these ccDs 
from reproducing wherever they 
may be situated Since it is known 
from the discovery by J H 
Thompson, director of the Hosa 
team, that the parathyroid gland 
produces substances which control 
the growth of healthy cells, it is 
not unreasonable to suppose that if 
enough of these sutetances arc 
administered to the patient the dis- 
ease will be checked or even cured 
These Hosa workers have, there- 
fore, produced an extract which 
eontams such substances in large 
quantities and the extract, known 
as Hll, IS administered to the 
patient 

It is only fair to say that tematk- 
able results have been achieved 
With H U even m advanced cases 
of cancer, and there is hope that this 
extract, or some improv^ form of 
It, will prove to be the weapon 
which physicians have been seeking 
for many years past 

Insolm 

Behind the stomach is an organ 
known as the pancreas, which pro- 
duces what may well be called a 
miraculous substance Jf, for some 
reason this substance » tn short 
supply, the person suffers from a 
chronic dise^ known as diabetes 
melJitus This form of diabetes is 
characienzed by an excessive 
amount of sugar in the unne 
(although the presence of su^r m 
the urine alone does not necessaray 
mean that a person is suffering 


from diabetes) In the later stages 
of the disease, the patient falls into 
a coma and, if prompt treatment is 
not admimstered, cveniualiy dies 
The serious nature of this disease 
cannot, therefore, be over- 
estuiuted 

Until 1925 the disease was 
incurable and, m fact, is generally 
Rgarded as such today It was, 
ho««vcr, m that year that a young 
Canadian doctor, named Banting 
assisted by a student named Best, 
nudeasenesofexpcnmenis These 
were largely based on the uoIattoQ < 
of vanous extracts from sheeps 
pancreases 

Thu was not a new idea, but 
Banting and Best succeeded in 
producing the only extract that 
was of any value ia diabcticsv 
That substance they called insulm. 

It needed much research to 
ascertain the properties of insulin 
Broadly speaking, insulin regulates 
the percentage of sugar to the 
blood If the percentage is too 
high, msulm converts the excess 
into starch and stores the starch 
in the hver, muscles and skm By 
administcnng a supplementary 
supply of msulm to a diabetic. 
Banting and Best discovered that 
such 3 patient could lead a normal, 
healthy life, so long as be continued 
the treatment 

The disadvantage of msulm, 
however, ts that u cannot be taken 
orally b^use the digestive juices 
of tlK stomach destroy its magical 
properties. Insulin has therefore 
to be injected daily into the patient 

Vlfamias 

As long ago as 1880. Lunin 
observed that when an animal was 
fed on a ‘ pure*' or synthetic diet 
It did not thrive and dually died 
The late Sir F Oowlaud Hopkins 
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tested this Wea (1906) by foedmg 
eight rats on pure food and a second 
eight on natural food. Afur 
Cighceea days, the ammsh tvjuch 
bad been fed on the artihaal food 
had stopped growing, whereas 
those fed with natural nulk food 
were thnvmg. The diet was then 
reversed, the natural milk being 
fed to the stunted animals, these 
be^in almost at once to grow, 
whereas the othen stopped growing 
and lost weight rapidly 

Many other observers now took 
up this study, for j 1 was dear that 
there must be something in the 
ruitural cruU. which promoted 
healthy growth, but which the pure 
food did not possess f< was also 
well known that the Onental 
disease of bcnbcn arose because 
polished nee licked the husks 
which contained a vital substance, 
when some of these husks were 
included wth the meal, benben 
was absenC In 1911, Funk found 
a Mic^ minute quantity of a 
oystallme substance lo such nee 
poluhuigs, and as this substance 
was apparently essential to life, 
he call^ It a Mtanuoe-~\ lu for 
life, amine because it was derived 
from ammonia This substance 
was vftomm B 

It soon became apparent that 
certain other substance^ occurred 
in all food*stufls, the absence of 
which brou^t about disease and 
often even death A number of 
other vitamins were traced, but as 
they were known otJy by their 
effects they were not given specific 
names, the senes being called 
vitaimnsA,B,. B,,ctc.,C,D, E,K, 
and so on Not for many years 
wras the composition of a vitacnin 
really known, but m 1937 Szent> 
Cyorgyi was awarded the Nobel 
pnze for the artificjol produaicm 


of wtamin C In the same year, 
vitamin was also successfully 
syothesoed, as well as crystalUae 
ntanunA Vitamin K, ora manu- 
factured substance indistinguish- 
able from It, was located tn 1939. 

Sources of t^amios 
Almost all vitamins occur in 
anunols* livers, fresh vegetables, 
nuU, and its denvattves cream and 
cheese, eggs, and some in cereals. 
It was found dunng ]9t2-191S that 
buiter-fat and cod-hver oil nour- 
tsbed young rats, whereas lord did 
not When butter fat or cod-hver 
Oil was withheld, the rats developed 
eye diseases. The same thing occurs 
ta human betngs and in many other 
animals The vitamin concetited, 
vnotDin A, is essential for growth; 
when It IS absem. ftret disease aad 
then death follows Vliamu) O, 
which is often assooaied with 
Mt^Tun A, not only occur m green 
plants, but u also produced by the 
action of ultra violet light on 
something m the human skto and 
tissues, m the absence of this 
retamin nekets occur, hence the 
value of ultra-violet ray treatment 
for that disease Vitamin D appears 
to control the balance of calaum 
and phosphorus in the body, the 
bone-makiDg substances. Vitamin 
B, (S found in yeast, nulk. meat and 
greea vegeUbles. The presence of 
ViUiTuo C is essentul (o combat 
scurvy, it ts found in citrus and 
other fruits, and m raw vegetables, 
oil of which are known remedies 
for scurvy Without viUmm E. 
although the sexual act may occur, 
conception may not take place 
How vitamins act nobody knows. 
They may phy in the blood the 
same part that catalysts play in 
chemistry, agents which will cause 
changes tp t^e place much more 
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rapidly, even when they are present 
only m minute Quantities Por 
instance, pure hydrogen and oity 
gen may safely be mixed together 
and nothing will happen, but the 
minutest trace of a foreign sub- 
stance such as platinum will came 
an explosion, resulting in the 
formation of water Vitamins then 
may be organic catalysts So small 
are the quantities that one ten- 
miliiooth of a gram of vilamin D 
per day protKts rats against rickets 

Oned Blood 

It IS trite to say that the heart 
ceases to function when a person 
suSers from an excessive loss of 
Wood Blood can however, be 
given to such a person, provided a 
suitable donor, that is a person m 
the same blood group is available 
and Willing to undergo a blood 
transfusion In peace time this 
does not normally present much 
difficulty, but oa the battlefield the 
situation is altered radically 

In the Second World War many 
lives were saved by the timely 
discovcjy (1940) of a method of 
drying blood so that the dried 
blood could be taken to the battle 
field, moutened when needed and 
given to a casually suffenng from 
excessive loss of blood The 
cotitainere had, of course, to be 
labelled with the relative group 
number of the contents The 
process consists of extracting the 
unwanted red coiyiuscles from the 
blood, drying the white fluid (blood 
t^asma) which remains, and con 
verting n to powder 

The Iron Lung 

A medical aid which, like penicil- 
lin, was at first too costly and scarce 
to be made available to more than 
a few patients, but which is cow 


W 

becoming more readily available 
IQ hospitals generally, is the Dnnker 
Respirator, familiarly known as the 
iron lung 

Its origin may be traced to the 
great epidemic of infantile paralysis 
which swept over the United States 
of America towards the end of the 
First World War After rendenng 
the limbs useless, the disease alTects 
the chest and the patient finds it 
almost impossible to breathe Such 
cases had to receive artificial 
respiration continuously It was 
given by firemen or special squads, 
working in shifts perhaps for days 
on end, before the sufferer s lungs 
would work naturally again 

Dr Philip Dnnker, assisted by 
Mr L A Shaw (both of Harvard) 
determined to make the natural air 
pressure do this work instead 
Tbey built a metal chamber m 
which (he patient was placed, with 
only his head protruding Oa the 
undercarriage of the machine svas a 
wnall electric motor, which worked 
a suction pump connected to the 
chamber The suction was inter- 
rupted by a slowly rotating valve, 
which allowed the pump to draw 
air only at regular intervab ‘Ihiis, 
when air was drawn out of the 
chamber the reduced weight per 
nutted the lungs to expand, but 
when on the next stroke air was 
allowed in through the valve the 
Bormal air pressure of the room 
gently deflated the patient's lungs 
again 

The iron lung has saved many 
lives under dramatic circutmtances, 
and at one tune such machines as 
existed had to be rushed around 
from one hospital to another, so 
small was the supply The need for 
more machines was driven home — 
m the United States at least — ^by a 
case at San Francisco where one 
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hospital, possessing only a single 
iron lung, had to decide whether to 
treat a mamed man of twcnty*five 
or a sm^c woman of thirty The 
doctors decided for the man, who 
recovered The woman dred 

Dn^ 

More cittensive use is tieing made 
of drugs today than ever before in 
the history of nsanlund This is 
largeN due to the wide range which 
IS n<)^ available for the treatment 
of disease Drugs have, of course, 
been used for hundreds of years 
an example u quinine, which has 
been used as a preventative 
measure against malanl for over 
three hundred years 

Before describing some of the 
many drugs which have been dis 
covered during the twentieth cen 
tuiy, It 13 necessary to explain howr 
disease may be spread or trans 
nutted from one person to another 
Quite obviously there must be 
disease camers->-such as lice, flies, 
mosquitoes— and if these are not 
annihilated the organisms which 
produce the disease can be trans 
nutted by the earners from one 
person to another Once a disease 
organism has been carried to a 
person a means has to be devised 
also for destroying or drugging the 
organism which has beep deposited 
m that person 

Mepaenne 

One of the most prohfle disease 
carriers in hot climates is the 
Anopheles mosquito which canies 
amtnute protozoan parasite, known 
asPhsmodiuM vivax The mosquito 
bites Its victim, thus leaving the 
parasite in the red blood corpuscles 
An asexual cycle of reproduction is 
started and subsequently, malaria 
ensues (see Fig 18) The purpose 


of taking quinine is to prevent the 
parasite from commencing the 
reproductive cycle 

When ths world's supply of 
quinine diminished during (he 
Second World War,asubstitute had 
to be found Fortunately, it did 
not take a young Britisher long to 
produce a substance, known as 
Mepaenne. which can be likened 
(o a synthetic quinine, and is now 
coostdered one of the best preven- 
tative measures against malaria 

DDT, 

Of course, the obvious way to 
prevent malaria is (o destroy 
the mosquitoes in their breeding 
grounds but this is not always 
possible because mosquitoes can 
breed in swamps rainwater tubs, 
ponds and so on Many things 
have been tried, some with good 
results, but there is new hope of 
solving the problem by the distn- 
buttoa of a white sweet smelling 
powder.knownasDDT Whether 
n will be possible to spray swamps 
and large breeding grounds with 
this powder in sufhcient quantities 
remains for the future to determine 

AU overseas troops were familiar 
with DDT during the Second 
World War Their clothes and 
bedclothes were sprayed every few 
months with this powder, as a 
preventative measure against many 
types of pests, notably lice which 
carry the parasite that « respon- 
sible for typhus The ordinary 
household use of D D T hitherto 
has not always been too satisfac- 
tory, possibly because the sub- 
stance IS sold in a very diluted form 

PnucflliA 

Man continuously wages war 
against certain types of bacteria 
which are responsible for many 




18 Malarial mosquuo (fop left} with (Mow} the malarial germ 
which IS Introduced into human bloiM by the mosqmtos bile., and (right) 
the three reproductive odes of the germ v>hieh take place in Man, the 
ftamaeh of the PKtsquito and the body cavity of the mosquito respectively 
The three illustrations are all greatly enlarged but not m the same proportion 


^mds of disease These muiutc 
organisms are so diflicoli to 
study that science, at one low, 
presented with what seemed 
an insoluble problem 
However, an accident occurred, 
not an infrequent event in jwdical 
research which eventually charged 
the whole outlook of our scientists 


It happened m St Mary s Hospital, 
London (1928), when Alexander 
Fleming (now Sir Alexander 
Fleming) was examirung some 
culture plates of staphylococci 
growing ui a solution of agar 
These cocci are one of many types 
which are responsible for vanous 
diseases including meningitis paea- 
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monja, septic v.ounds, caibuodes, 
teuaus, gODonbca, diphtheria, and 
puerperal fever 

Ffemms noticed that a green 
mould was growing on one tX his 
culture plates. A minute spore must 
have invaded the colony, poGSibty 
dunog previous cxammatioo. settled 
and started to reproduce It ts to 
Flenung’s credit that he did not 
destroy the plate, instead he 
examined this foreign mould 

The first thing be noticed was 
that the cocci in the region of the 
mould SI ere either dead or apathe. 
tic He then identified the mould 
as PemnUium noietturtt and, later, 
extracted a soluuoo from it whidi 
he called penicQlin There is not 
spaoe to describe what led Fleming 
to bdieve that it would be possible 
to extiact from ibis mould a 
solution which would heal septic 
woiuids and combat certaia forms 
of bacterial disease 

Produetioa DifScotties 

Alexander Fkmiogs researcbea 
were for a tune doomed to faQure 
This was due to the difiicuKy of 
producing a pure sofutMit of 
pcRicillin la large quantities. Abo. 
at that time (1933), a drug, denved 
from a substance known as pron 
tosa, came on the market This 
dnig (see page «t07) possessed many 
of the properties of peiuaUin but 
soon lost a good deal of favour due 
to the harmful results that followed 
in certain circumstaiKes 

However, in 1938, Professors 
Heilbron and Florey became m 
terested m Fleming’s original paper 
•on penidUm Later, they co-opicd 
the services of another bnUiam 
scieatist. Dr N G Heatley, who 
disco\ercd a new method of pro- 
duoag a pure solution of this 
wonderful drag. But he also was 


unable to devise a method of 
producing it in quantities that 
would be sufficjcnt to meet the 
evgeoaes of war 

Eventtally. m 1940, some &igUsh 
scientists were ashed to visit the 
Uoited States of America with the 
object of demonsuatiog penidllio. 
The Americans were keenly in* 
tercsted and immediately set to 
work to budd gigantic laboratories 
for the producuoD of this drug 
Following this, the British Govern* 
ment sponsored the budding of 
huge petuctUin plants m Great 
Bntain 

Now that penicillin u avadable 
m large (pianiities we read of the 
aslonisbmg results which have been 
achieved in the treatment ofwounds 
and hums, and also against the 
germs which cause pneumoma, 
anthrax, tetanus, dipbibena. menin* 
gttis. puerperal fever, gDOonhea. 
and many other diseases Time 
alone, however, wdl prove (he value 
of this substance 

For most complamis a solution u 
injected into the veins, but there 
ts pemciUm cream (wfaid must be 
kept in 3 refrigerator) for the 
treatment of carbuncles, etc. There 
IS also pemcilhn powder which ts 
dinted on to severe wounds and 
burns, and finally, there B a lozenge 
(or the treatment of mouth and 
throat infections Manlond will 
always be grateful to the soentist 
who discovered the remarkable 
qualities of the mould which gave 
birth w the productioa of penicillin. 

Tbe S^phocoBudes 

Drugs, besides halting «rtam 
diseases and ©vui^rehcf frQm.qain., 
have (heir dansrrs, as cwotme 
knows who has studied the history 
of morphine and opium Drugs are 
not only specifics, they are also 
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poisons, and should never be taken 
except under stnet medical super- 
vision 

This IS the case, for instance, with 
a dark red substance, called pronto- 
sil, which was perfected m 1935 — 
experiments with this substance first 
started m Germany m 1911 From 
this substance is extracted a white 
powder, called sulphapyndine, 
which was first produced m Great 
Britain by May and Baker This 
firm christened their product M & B 
693 because it was the 693rd syn- 
thetic substance produced m tlM 
May and Baker laboratories 

M & B 693 belongs to a group 
of drugs, known as the sulphon- 
amides, which have proved their 
value m the treatment of many 
bacterial diseases, notably certain 
types of pneutnoiua, gonorrheal 
infection of the eyes, and cerebro- 
spinal meningitis 

Their chief disadvantage, how- 
ever, IS that the patient is sometimes 
liable to sufier from headaches, 
nausea and other signs of being 
poisoned This is due to (he mildly 
toxic efiea of the sulphonamides 
on the germs which have invaded 
the patient The germs do not 
appear to die a sudden death, 
instead, they are prevented from 
reproducing, so that the defences of 
the body have lime to gather 
strength and destroy them 

Peats of Surgery 

Modem techmque has made 
possible many wonderful feats of 
surgery A patient’s heart has been 
taken out of the body, stitched, 
replaced and gently massaged into 
motion again Dr Walter Dandy 
in 1928 removed half the brain of 
each of five patients who were 
affected by rapidly growing tum- 
ours One of these patients lived 


three and a half years, previously 
his case would have been hopeless 
Lungs, one of the most dangerous 
organs to touch m the body, have 
been removed successfully Dis- 
eased bone has been replaced by 
new bone, and the nerves and 
tissues induced to grow agam 

Plastic Surgery 

Among the many branches of 
surgical procedure which have 
become the “order of the day" 
during the twentieth century, per- 
haps that of plastic surgery is the 
most spectacular Faceswhichbave 
been burnt or mjured, almost 
beyond recognilion, have been 
retired by this wonderful teeb- 
mque, certam congemtal defects 
have been either hidden or removed, 
and artificial noses, eyes, ears and 
other parts have been graAed into 
position. It IS impossible to des- 
cribe the scope of plastic surgery m 
a few words or even to mtunate the 
mtncaaes of a simple operation 
The underlymg pnnaple, however, 
IS the transplantmg of healthy 
tissue from, say, the abdomen to 
the damaged or defective area, not 
rnfrequently the face This is 
possible only after the damaged 
area has been built up or healed 
suffiaendy to allow of this pro- 
cedure Thus, the plastic surgeon 
may sometimes have to wait weeks 
or even months before the damased 
area is ready for plastic treatment. 

Surreal Instnnnents 

Mention must be made of the 
invaluable aid rendered by the 
aoccsthetist, nurses and assistants 
at any major operation, but it is 
difficult to picture anything more 
mar^Uous m this world than the 
bands of a great surgeon 

Electnaty has provided the sur- 
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Fig 19. Simplified flow diagram of the United States Department of the 
Interior Bureau of Mutes process fomnterling coal to oil by hjdrogenalton 


geofi wth a renurkabte aid In 
J906 Dr Fmley Cook snvenecd an 
ekctiic needle, for the purpose of 
buRung away disease spots bke 
infected tonsils, piles and sutular 
minor ailments Dr Doyen, by 
increasing the power, succeeded 
tft burning cerfam cancers Dc 
Forest, of radio fame, then found 
that It was possible to make an 
electric current cut, but the “radio 
knife” was a good many years in 
Obtaining recognition. Evsntu^y, 


the American, Dr C A Wyeth, 
made a very successful one in 1 923 
The radio knife reduces bleeding,' 
and blunts the ends of nerves, so 
leduaog the shock to the patient 
The resulting wound is also germ- 
free, moreover, the radio knife can 
get at places which it woedd he 
dangerous if not impossible to 
approach with a surgeon's ordinary 
tools Dr Harvey Cushing, the 
eminent Amencan brain speaahst, 
fcnind the "radio knife” of great 
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ftift WiS 

This method h as besun in 1927 »i lakes one ton of coal and4S.OOO cubic feet 
0 } fiy<(ro%en to ptoiiuce, approximaiefy, 170 soitons of motor spirit 


value m rcmoviag tumours of the 
brain (192S) The tumours could 
be shmoken until Jt was possible 
to withdraw them through a small 
hole in the skull Internal tumours 
and cancer of the nose have also 
yielded to eIectro*surgcry. 

ladustTtal AefawrerMsts 

The mdustml achicvcmcnis of 
the twentieth century, which are 
mainly due to great advances to 
Organic chemistry, together with 


improvements in electrical engin- 
cenngt form a long and impressive 
list. Them » space to g^ce at 
but a few of the chief items By 
reducing coal to powder and then 
fwcins «t to imx with hydrogen 
under great pressure, synthetic 
petroleum has been produced on a 
large scale, at first la Germany 
(1927), afterwards in Bntain at the 
great Bilhngham plant, and m the 
United States of Arocnca (see Fig. 
19) By a treatoent of Isoprcne, 
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perbucan and other organic sub- 
stances, not easy to describe in 
plain language, synthetic rubber is 
also made, this, too. is a develop- 
ment lareeJy of the last few years, 
having been speeded up greatly 
during the war by the loss of the 
natural rubber plantations to Japan. 
The production of artificial si^ or 
rayon, as it is now called becan in 
the early Victonan age, but tt is 
during recent years only ttiat il has 
advanced by leaps and bounds 
Chemical treatment of resins and 
some other substances has pro- 
duced plastics, a type of prodvxt 
for which a multitude of uses has 
already been found and which has 
a most promising future, it u only 
now really coming into its own 
Geophysical suneying, which in- 
volves the use of dehcace eleancal 
apparatus has replaced to some 
extent the geologist s old method 
of laboriously mapping a supposed 
oil field since it enables him to 
prophesy where oil ts likely to 
occur, even though it u hidden 
beneath many hundreds of feet eff 
rocks 

The diesel engine, which started 
as quite a small affair ui 1898 has 
now developed into enormous units 
capable of dnving a 27,000-(oo 
liner, or providing power for the 
generators of a 1,400-ton tram. 
The ordinary internal combustion 
engiQc has grown, just as astonish- 
ingly, from the erratic little engine 
of 1900 into the magiurKent RoUs- 
Royce Merlin and Griffon, and 
the Napier Sabre, which have made 
possible the giant aircraft of today, 
with their enormous speeds and 
lifting power 

I>elicat6 electrical uxstrumeius 
have been made to measure almost 
inconceivably minute uiuts, there 
IS even an electron nucrc»cope 


On the other hand, ty photo- 
electric cells It IS possible to control 
to a nicety the movement ofa giant 
swing bridge At the dawn of the 
century men worked very often 
largely by rule of thumb , today this 
has given way to the rule of the 
instrument dial, such os the pyro- 
meter, the thermostat, the wave- 
meter, and the spectroscope 

MetafiurgKal Aduuices 

In the realm of metals, too, there 
have been enonnous advances, 
hundieds of new alloys having been 
made and put to many important 
uses Aluminium, for instance, has 
developed into the essential compo- 
nent of more than three hundred 
alloys, the uses of which range from 
aircraft paru to prefabneated 
houses The range of copper and 
Qidiel alloys, stainless and other 
special steels has also expanded 
greatly to vanety and importance. 

It ts DOW possible to extract huge 
quanuues of copper from an ore 
whKb was fonnerly regarded as 
worthless stone Invar, a nickel 
alloy which is highly resistant to 
temperature changes, is now the 
basis of Mon s first really accurate 
measuring tape The century lus 
also provided such marvels as the 
one hundred inch giant telescope 
which was built at Mount Wilson 
towards the end of the First World 
War , a two hundred inch telescope 
IS nearmg completion 

m^bneatjon 

in avil cDgmeenng, Mon has 
chalienged nature as never before 
with such giant constructions as the 
Rsnoma Oinat, the Boulder Dam, 
and the draining of vast areas of 
the Zuider Zee Prcfabncation 
(see Fig. 20) marks another sign 
fiT the tunes, implying as it docs 



Fig. 20. Four examples of prtfabrxcasvjn. Shape4 secuons, xtsually of a 
mtfomi pattern, are manufactured at eomerttent centres and then trans- 
ported to, and assembled on, the required sue Each section of the 
"Mulberry" harbour n as mamfactured in Britain, and towed to Arromanehes 
where the complete harbour nas assembled The hollow piers %ere filed 
with sea water vthen positioned so that they sank and formed a firm base 




4S2 


DISCOVERIES AND INVENTIONS 


mass production and a tendency to 
resuicticm of individual craftsman 
ship C^c of the greatest triumphs 
of prtfabncaJion however svas the 
Arromonches harbour, which was 
lowed across the English Channel 
during those wild unforgettable 
daj-s of early June 1944 

Atomic Research 

Earlier in this chapter mention is 
made of the magical properties of a 
substance colled tadmm At the 
dawn of the twentieth century the 
no«!iy and importance of this new 
substance immediately aitraaed the 
notice of many acute mtelleccs in 
eluding Crookes Ramsay Ruiher 
ford and Soddy The last (wo in 
particular proved that radium was 
nottn-destructible although it would 
require I 760 years to halve us 
bulk It gave off a vapour which 
was called the adiucn emanation 
(radon) Ramsay whohadagentus 
for handling minute quantities of 
nuttar detemuned the density of a 
liny quantity no more than one 
tenth of a cubic miihmeire To do 
ihis he had to weigh it m a very 
special balance capable of turning 
with a load less than one hundred 
thousandth of a milligramme the 
counterweight was a bubble of air* 

The successive breaking down of 
the radium residues produced a 
whole range of new substances 
radium A B C etc ending m lead 
Uranium thonum and acsmium, 
also broke down by stages 

Radium however gives off three 
distinct kinds of rays alpha rays 
which are particles of helium, beta 
rays or electrons and gamma rays 
which arc light waves of very short 
wavelength By bombarding the 
elements with alpha rays, Ruthcr 
ford and others soon found that a 
good many ofthemcould be broken 


up besides bnngmg about the dis 
covery of totally new substances, 
such as heavy water (dcutenum), 
which showed that the so-called 
elements could actually be changed 
into one another The atom it 
bec^e clear was not indisisibte at 
all hut was a composite thing the 
particles of which when separated 
had all the chemical characters of 
quite different elements 

Tbe CjclotTtn 

The heavier elements (eecept the 
very heaviest, uranium etc., which 
decompose naturally) reed'd much 
greater power appl ed before the 
bonds holding iheir parts together 
could be broken a power of 
several million volts To produce 
such a power in a laboratory was 
notfeosibleumil in{9}I Lawrence, 
Sloan and Livingston invented a 
simple instrument for that purpose 

It was called a cyclotron but 
Amenca soon named it the atom 
smasher (see Fig 21} It has a 
centra! chamber which is generally 
filled with hydrogen helium or 
deuterium gas A hot filament at the 
centre bombards this gas with high 
speed elfciroas thereby forcing it 
to yield protons (from hydrog-n) 
alpha particles (from helium) or 
dcuterons (from heavy water) 
These particles are the ammunition 
used in bombarding the more 
resistant atoms 

The principle of the cyclotron is 
interesting The ammunition par 
ticle IS made to circulate through 
two D shaped boxes which are 
connected to an allemaitng current 
supply of say one hundred Ihous 
and volts The particle moves m 
the field of powerful magnets which 
force It to travel in a circular path 
When it jumps from the positive to 
tbe negative D its potential is 
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Ttg 21 The eychtron, or "aiomsmasher* 
The bombarding particle circles tfiraugh the 
ly-skaped chambers and its paten tial is increased 
6> the voltage applied to the chambers each 
lime It leaps from D to D 


increased by one hun 
dred thousand volts, and 
when after the half 
circuit If jumps back 
again to the positive D 
It gams another hundred 
thousand vohs, and so 
on, hence m one hun- 
dred jumps Its potential 
Will be the enormous 
amount of ten million 
softs 

By means of an elec- 
trode the panicle is now 
drawn out of the D, and 
)s shot throu^ a small 
platinum window at the 
particular gas under ex- 
amination The marvel- 
lous result ts that many 
substances which arc far 
lighter and enormously 
more easy to procure 
than radium aaually 
becomearttficiatly radio- 
active under the bom- 
bardment 

Radioactive sodium 
has been produced tn 
this way, and as the radioactivity 
of this common substance is effec- 
tive for hfteen and a half hours, 
such sodium can be used to treat 
disease instead of the rare and 
costly radium 

the Atemtc Bonti 

One of the practical results of 
atomic research has been the 
terrible atomic bomb Two rela- 
tively smaH bombs one of which, at 
least, exploded m mid air, are with 
credibility reported to ha>e killed, 
wounded, or rendered homeless 
half a milliotj people, and they 
brought a proud, obstinate, fanati- 
cal fighting race to its knees by the 
mere threat of more to follow 

btuch that has appeared abmit 


the atomic bomb since those sen- 
sational flights over Hiroshima and 
Nagasaki m August, 1945, is true 
and much IS garbled or altogether 
false The long statement issued 
by the Department of Scientific and 
Industnal Research sums up as 
much as the Bntish Government 
deemed it wise to issue at that time 
The public were told therein — 
what, of course, scientists have 
known for >^rs— that if a quantity 
of radioactive gas could be made 
explosive, and Iherl detonated, the 
results would equal the firing of 
many thousands of tons of T N T 
The clement employed m the 
atomic bomb was an isotope of 
itramum. called U235 because that 
IS Its atomic weight ft was found 
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in 1939 that this substance was 
unstable, and m vanous countnes, 
but particularly in Great Bntain 
and the United States, the potentia- 
lities of the substance for destructive 
military purposes were realized 
almost at once A second, and 
entirely new, substance called plu- 
tonium, very slichtly heavier than 
uranium, was also found to have 
the same property, but, fortunately 
for Man, these unstable substances 
are all excessively rare and difficult 
to make 

In Britain a large conunitiee. 
including many of the most dis 
tinguisbed phj'siasts, was set to 
work, under the chaiimanship of a 
cabinet mimstcr. Sir John Ander- 
son, much expenmenul work was 
done, and Imperial Chemical In 
dustnes undertook the preparation 
of the U23S But Bncam was 
iightmg for her life, she was 
peculiarly vulnerable to air attack, 
and the difficulties of prepanog the 
raw material for the bomb were 
such as required more labour, tune 
and plant than could be made 
available at the tune The project 
was then transferred to the Umted 
States where it was earned to 
fruition, the larger part of the 
British team working there durutg 
the last two years of the war 
Canada, which has coosiderable 
supplies of uranium ore, provided 
mvduable aid 

The problem, not unlike that of 
the commeraa! manufacture of 
pemaltin, was to procure small 
quantities of hnal substance from 
enormous quantities of raw mater- 
ial; It cost a fabulous sum but it 
was cftjinf, 4rr Ci'as Ari* cret&r 
must be given to the A, 

The nature of the atomic bomb, 
though naturally a strict secret, has 
arou^ the keenest curiosity The 


official statement merely saj-s that 
when the gas is compressed there 
comes a cnucal pressure above 
which It is liable to explode, but 
below which it is perfectly safe. 
It IS possible therefore that the 
bomb contains two containers filled 
with U235 under pressure, so 
arranged that the contents of one 
can be automatically forced into 
the other, so as to raise its enucal 
pressure All that is then needed is 
a tngger to fire the thing It must 
be remembered that the ciatenab 
dealt with are not ordinary explo- 
sives at all, but that the action 
apparently depends upon a smgle 
luutron smashmg an atom of U23S 
and thereby setting free other 
neutrons wluch, as they fly off, bit 
other atoms of U235 and so cause 
the explosive burst of energy 
The offiaal statement S3>s that 
the atoms are so unstable that 
neutrons of rebuvely low veloaty 
will break them up The “trigger” 
therefore may be a small quantity 
of heavy water m gaseous form, 
which IS fired at by a small cyclotron 
that draws its power from a high 
tension battery within the bomb 
Hus. of course, is a pure guess, but 
so have been all the other dis- 
cussions of the bomb's nature 
It IS now possible to reduce U23S 
and plutoruum to substances which 
are suitable for the supply of 
atomic energy for industrial pur- 
poses In announang this develop- 
ment (March, 1946) the United 
States Under-Secretary of State 
said that the products would be 
unsuitable for atomic bombs. 

We have seen some of the dis- 
ojvcnw of cItc fsiC itnV cenfeny 
With the new forces now available 
Man may, if he will, go on to 
triumphs that wiU overshadow all 
the achievements of the past. 
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T O a great many people an 
seems a subject entirely out 
side thcjf normal sphere of 
thought, and when considered at 
all takes the shape of exhibits in 
some picture gallery or museum 
But in reality art is part of our 
everyday experience If, for m 
stance, we stop to think of the 
ardiitectural masterpieces of past 
Senerations that still surround us, 
wc must realize that our life today 
IS actually Jived m a world of art 
This chapter is conccroed with 
the Visual arts only, which comprise 
painting, drawing, architecture and 
sculpture as the four mediums of 
expression Not only has the world 
been greatly ennehed by the beauty 
''hich her painters, sculptors and 
architects have created, but past 
civilizations have been recorded in 
bniliant and fascinatmg detail for 
all of us to sec and enjoy 

ketasa, w^natever fneir tnehium 
from the earliest times, have been 
those people whose senses are 
especially acute in one way or 
another Sometimes, as »n the case 
of musicians, it is the sense of hear* 
tog that IS keener and more aware 
of tones and tunes than ours , mjuSt 
the same way the senses of sight 
and touch are especially acut e m the 


artist who draws and paints or 
fashions things out of stone or 
wood Not only does the artist 
satisfy his own desire to reproduce 
what he sees, but at the same time 
he docs that which is far more 
important he makes a vmd image 
which all can see and enjoy accord* 
tog to thei r own ability to appreciate 
his particular style 

Now the history of art is, in 
actual fact, as old as any record we 
have of civtlizauon however e!e- 
menury, because many thousands 
of years before there was any known 
method of wnting we find cave man 
drawings recording the doings of 
prehistoric Man and the animals 
char then populated the Earth, and 
these drawings are executed with a 
natural skill it would be hard to 
match today 

Just as soon as Man s evolution 
raised him above the beasts, the 
anm came uhd ’oemg ^very 
community must haw boasted its 
artist for he was the man who, find 
ing hunting, sleepuig and eating 
did not entirely satisfy his needs, 
sou^t to express himself further 
by carvin g on the walls of his cave. 
Of by drawing with charcoal or 
pieces of sod that earned some dye. 
or even by engraving the fiat surface 
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of a bone with the sharp point of a 
stone or flint; and the pictures be 
made were all taken from the 
familiar scene around him (see 
Plates Va and Vb) 

The vitaiity of these early draw- 
ings shows that the movements of 
men and beasts attracted the artist 
more than the static representation 
of any other subject, and this same 
Vitality seems to have inspired the 
iniSy pnnuuve an m aM pans of 
the world and m every age Even 
tpday ihe works of the very 
pnnuuve nomad tnbes known as 
the bushmen of Africa, show the 
same desire to catch the instantane- 
ous likeness of the startled or 
moving animal There is nothing 
lifeless about these prehistoric and 
primiiive artists' work 

laflcKoee of Ret/glon 

One step funbef from the inily 
primitive bnngs us to those tnbes 
v.hose art is chiefly concerned 
With religion of a primitive sort 
They still exist and have as far as 
wr know existed in much the same 
surroundings for long ages Almost 
untouched by present civituaiion 
ih other parts of the world, they 
are to be found mainly m Africa 
and Polynesia 

Such peoples were and still are 
greatly concerned with the wor- 
ship of spirits, the ghosts of the 
departed or the unagmed gods and 
goddesses who arc believed to 
guard or destroy them and their 
property From the earliest limes 
the artists among these people have 
been concerned m producing awe- 
inspiring images to represent the 
gods they worship, or hideous 
figures which they think may Took 
so temble that the tvi! spirits will 
be fn^lened away from tbeir 
district This attitude of nund 


encouraged an entirely distinct type 
of art, still called primitive, but 
beaxtag no resemblance to that 
which has already been mentioned 

In the carvmg and painting of 
these images naturalistic or human 
tendenaes play a minor part— 
tho artist has been inspired with the 
idea to distort and exaggerate ex- 
pressions and natural shapes, so 
that the fimshed work may appear 
the more awesome and g^esque 
At the some time certain human 
resemblances are to be found so 
that the people for whom the 
drawings are intended can readily 
understand what qualities of good 
or evil their gods are supposed to 
possess This type of art has 
conformed to very ngid eonven- 
tiofts but such duaht'cs as balance 
of shapes, design and pattern have 
become instmcitve features of (he 
artist‘5 work, and many of these 
images are outstanding for these 
qualities alone 

Thus pruTuuve races gave us solid 
figures hewn out of granite, stone 
or wood, weird heads, temfying 
or inscnnable, distorted or exag- 
gerated to give emphasis to the 
feature the artist wishes to be most 
jmpresstve Here we have the baste 
result of a religious interest which 
became an increasing motive of 
artistic inspiration as civilizations 
progressed 

As the ages rolled by, religion in 
some shape or form became the 
mam interest in the life of Ntan 
TJw desire to placate the gods wnli 
oSenngs of value to the giver 
gradually grew into the will to build 
places of worship and devise 
symbols of vanous sorts, thought 
to have an unmediate connection 
with the gods themselves Local 
artistic sVall was employed by 
practically cSeiy community, and 



Plate V (4) One of the finest example* oj coxman droy-ing^ is this life- 
Me can 6tson taken /ram the Attamira Cases The dramatic Mtaht} of 
pwmtiie art is seen in this bnUtanS piece of obser\aiion The arimat is seen 
in a recumbent position suggested to (he artist by a projccnon m she caie 



Plate V (b) Another fine example oJ pnimtive art In this instance. She 
Inely busfiiruin dravungs are of rhebudi eo%ering a giant eland They were 
discoiered and copied by Walter Batitss m Cape Pro\ince, South Africa 





.PJatc VI. This finely sculptured head oj Queen Neferiiii — carxed more 
than 1300 jears ac Is a nonder/ul example of the ariixiic skill of Ancient 
Eg) pi The eyes are made from rock eryslal, the head is hfe sue and carxed 
from limestone, xilulst the xxhole is painted in brilliant life like colours 
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gradiuJJy Ihe temple began to 
absorb the chief works of art of any 
particidar race of people We find 
that the king or ruler of these early 
peoples was frequently cnrdiied 
with a very close connection with 
the gods, and therefore to him also 
was given a beautiful palace en- 
riched with the paintings and 
carvings of the most compeicnl 
artists to be found From such 
begitmJngs each and every gcflcr- 
ation contributed sometlung to the 
world of art, handing on the skill 
and knowledge it had acquired uotd 
we come to the wonderful artistic 
achievements of the Egyptian avil 
ization which was dawning before 
4,000 & c (see Fig 1) 

Anacnt Egypt 

In ancient Egypt we can see the 
full scope of the visual arts for the 
first time in every detail, for 
archeological discoveries have made 
vs familiar not only with the 
colossal works of these amaaog 
people, but with the finest aod 
smallest details of their wonderfaJ 
craftsmen Examples of archi- 
tecture show us the magnificent 
proportions of their templet, with 
their finely sculptured columns 
Their sculptors have left wonder- 
fully lifehte figures of Jheir kings 
and queens, and gods and god 
desses, the head of Queen NefcrtiU 
(see Plate VI) is a fine example 
of Egyptian sculpture in its roost 
realistic phase Their tombs have 
provided us with a wealth of 
Niformalioa ss to Ahjw farmtace 
wall pamtings and ornaments 
The styliratfoo and formality of 
Egyptian art remained grandly 
simple for (he best part of four 
thousand years Wiether the 
arusi used chisel or brush he in- 
variably displayed great technical 
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skiB cortibmed with a superb sense 
of desi^. and a gemus for adapting 
all forms m nature to decorative 
purposes 

Practically all of us are fanuhar 
with the direct and simple work of 
the Egyptian artist the fiat forms 
made bnlliant with clear bn^c 
colours, the heads turned in profile 
on square shoulders, the eyes drawn 
flatty 38 if seen from a frontal 
aspect, hands and fret stifSy formal 
though appropriate to the action 
portrayed We are also familiar 
with the figures of their weird gods, 
half human and half aiumal 

Egyptian sculpture was of a firm 
beauty and balanced periection of 
shaiKS and proportions btuU to 
endure Sweeping lines carved 
vnili boldness of style and surety 
of aim have successfully defied the 
hand of time The Sphinx and (he 
Pyramids of Gach are ageless 
records of the Egyptian feehng for 
monumental forms. Th^ are 
placed in relauon and give emphasis 
lo each other , the symmetry 
of (he pjrsrmds supporting the 
effect of timeless contemplation 
imparted by the Sphinx 

The pyramids themselves were 
the most stupendous engmeenog 
efforts la budding ever undertaken 
by Man before the age of machmery, 
yet they were in reality only the 
tombs of Jungs It is indeed from 
the tombs of Egypt that we hat’s 
obtained our knowledge of the 
domestic art of ihe people, for u 
was the custom to fumidi Ac last 
resfjsg pfacp of the dead mtk s.V 
(he domestic and personal equip- 
meat Aai rmaht be required in 
anoAer life Furmiure of all sorts, 
cooking equipment, jeweUery and 
vases of various types contamiog 
perfumes and oils have all been 
discovered in Ac tombs of the 
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kings, and the amazing mummy 
cases painted with lifelike portraits 
of the departed were placed within 
the highly decorated sarcophagi 

Cgyptiao Architecture 
Simple grandeur was the keynote 
of architecture, particularly in the 
case of the temples, for however 
decorated and adorned inside there 
was no attempt to disguise or detract 
from the geometnc sunplialy of the 
whole Usual features of their 
design were two gigantic pylons 
with a mam doorway be^een 
which led mto a colonnaded court- 
yard, the pylons bemg often decor- 
ated with a fine relief Perhaps the 
most impressive Egyptian temple 
still m existence is the cave temple 
of Rameses II at Abu Sunbel, for 
this u the perfect example of &U 
that is most characteristic of the 
work of the Egyptian artist, sculptor 
and architect Gigantic figures 
sixty five feet high are hewn out of 
the solid rock, their formal simpli- 
city a timeless tnbute to the hands 
that carved them 
The columns in the intenor of the 
Egyptian temples were lovely trunk- 
like pillars carved m finely curving 
Imes, with beantifuUy shaped capi- 
tals designed either from the lotus 
flower or bud, or from the papyrus 
flower These columns were always 
decorated with floral motifs, or 
with scenes from the Lves of the 
gods or other heroic subjects 
More often than not the base and 
capital formed the floral interest, 
whilst the centre of the column 
ivas decorated with figures Colour 
was of primary mterest and in (be 
dry and naturally preservative 
xVnrcfte efi tgypi we bnfi pigments 
of mmeral dyes and paints which 
have suffered no discoloration in 
spite of the thousands of years that 
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have rolled by since these were 
onginally applied 
The wonderful clarity of colour 
obtained by the Egyptian artists 
can still be appreaated, for the 
atmosphere has done little to 
destroy the punty of these amazing 
mineral dyes Lovely blues greens, 
and turquoise shades are set olT 
magmficently by the use of red 
octue, yellow and the adept inlro' 
ductionofblackandwhite Similar 
colours are to be seen in the semi- 
precious stones and other materials 
that were employed so liberally 
in the jewellery of these people 
Ivory, ebony and stones such as 
lapis lazuli, camelian, felspar 
and turquoise, all set in gold, 
give an impression of great mag- 
nificence, and at the same time 
a beautiful harmony that is ncilher 
ostentatious nor crude Other 
ovilizalions which flourished at 
approximately the same time as that 
of ancient Egypt have not left us 
such a nch legacy of artistic 
achievement, but what remains is 
suflkient to show that art played 
as important a part m their lives 
as It did in those of the Egyptians 

Tbe SwBnian TRhnSi]ue 
The culture of the Tigru- 
Euphrates Valley — which included 
(he Sumenan, Assyrian and Baby- 
lonian civilizations during a penod 
of four thousand years — was gov- 
erned to a great extent by the 
complete lack of local wo^ or 
stone Such materials had to be 
imported with great expense and 
difficulty Brick and tiles, however, 
were readily available building 
matenals, and consequently the 
wor'kers, over a period oT centuries, 
became magmficent craftsmen in 
these particular media 
The same local deficiency 



Hg 1. Two idustraiions (sp<cial{ydra*nj to empkasizje the cfiaracteristic 
difference fcejween ancient Egyptian art (above) and Assyrian art (below) 
The sense of lightness and movement achieved by the Egyptians u portrayed 
m sinking contrast to the mpressum of strength and solidity conveyed 
by the hinged bull vnth human head mhtch features in Assyrian art 
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accounts, to a great extent, for the 
comparatively small amount of 
large sculpture that can be attri- 
buted to these civilizations 

Where the occasion demanded 
grandeur of style on ft large scale, 
the Sumerian architects or sculptors 
covered their carved bnckwork with 
sheets of metal, so that a large 
polished surface was obtained 
These surfaces were usually 
moulded mlo the shape of some 
animal or figure, and someumcs 
whole statues were produced m this 
manner Metals of many sorts were 
employed, and decoration tncoppcr, 
gold and stiver served to emplmize 
the gay splendour of tiled halls and 
temples Probably the best known 
symbol of these early races is the 
winged bull of Assyria, which was 
placed outside buildings to fnghten 
away evil spints in much the same 
manner as the primitive noes. 
already referred to. still adopt an 
awesome figure outside their dwell* 
mgs. The Assyrian bull with tts 
human head, curled hair and beard 
IS today as symbolical of the early 
Western Asiatic civilizations as the 
Sphinx IS of Egypt {see Fig I) 

Oetan Vltabty 

A comparatively short distance 
away from these rich centres of an 
and culture an entirely differem 
civilization fiourished from about 
3,000 B c for two thousand years 
This was in the £gean Islands, and 
more particularly the island of 
Crete 

So far we have been concerned 
mostly with the art of peoples 
pnmanly interested in rcUgioa and 
■king-deities, we have seen design 
governed to a great extent by the 
demands of religion, and a self* 
imposed formalization which was 
awe-iospinagtoihebeholder. Now. 


wtUi the Cretan civilization a freer 
rendering of secular life makes 
Its appearance m the world of art. 

Thus, we see the growth of a 
new and keener form of observa* 
tton which suggests that here 
was a full-blooded civilization 
in which the artist had begun to 
throw off the weight of convention 
Bull fights and acrobatic feats were 
vigorously painted on their walls in 
outlines full of movement Styl- 
ization played a smaller part m the 
vivid and lively figures that took 
part in these sporting events. 
Pottery decoration also showed a 
newvivaatyin both conception and 
ircatment, local craftsnvcn took 
their ideas from the sea which 
surrounded them — fishes, seaweed 
and especially the Mediterranean 
s^uid frequently appear on pots and 
vases, all executed wtth a ^e free- 
dom and without monotonous 
repetition yet eminently suited to 
tiM shape of the article concerned 

One goddess appears to have 
been a favourite of these peoples-- 
the Snake Goddess, of whom we 
find models in several museums 
today, usually depicted with arms 
outstretched, wearing a finely 
worked crown 

The pottery figures of Cretan 
women indicate a civilizalion of gay 
fashions, which wore patterned and 
embroidered clothes os brilliantly 
modelled as those created by a 
Parts dressmaker at the end of the 
nineteemb century 

Afident Greece 

From the art of Crete it is but 
a short step to that of ancient 
Greece, for our earliest knowledge 
of Creek art dates from approxi- 
mately 1,000 sc. 

The Creek race was probably the 
outcome of a successful mingling 



F?g. 2. Three columns shoning the characteristic features oj the three 
Greek Orders of archiltcture The Greek architects Here controlled by 
very precise rules concerning the farm and proportions of each detail of 
their Hvrk The Romans adapted the Creek Orders for their use. 
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of Indo-European mraders with 
olber Mediterranean strains, and 
the Cretan influence must has e stiU 
been fairly vital on the mainland at 
that date Probably the strongest 
factor in the Greek culture was that 
of disapline — and disapline gov- 
erned all forms of art with the 
ancient Greeks 

The Greek artist concerned him- 
self with physical perfection. This 
aim made him especially attentive 
to human proportions. Every part 
of the human figure was u-orked out 
to accord with a ceitain canon of 
proportion, only within such limits 
was the artist permitted licence 

The Creek Orders 

The Greek architecture was also 
governed by a coherent plan of form 
and proportions The simplest way 
to explain such a dtsciplme is to 
draw attention to the Greek Orders 
m which the form of the supporting 
columns was closely related to the 
style of architecture Drawings of 
these three Orders explain ta part 
the complicated but beautiful 
systems of proportion worked out 
by the ancient Greek architects 
These three Orders Done, Ionic and 
Corinthian (see Fig. 2), have been 
a model for subsequent architects 

The best known example of the 
Doric Order is the Parthenon which 
still stands on the Acropolis The 
wall frieze and pediment, removTd 
by Lord Elgin, are now to be seen 
at the Bntish Museum The Ionic 
Order with beautifully curved scroll 
capitals, IS seen at its best in the 
Erechtheum, also on the Acropolis 
The Corinthian Order was not used 
as much as the two simpler designs., 
but is very popular on modem 
buildings, and most of us are 
familiar with the lovely leaf of the 
acanthus plant which was used so 


decoraiively as a capital to the slim 
nbbed columns outside both temple 
and theatre The monument of 
Lysicrates in Athens is a delightful 
example of this Order. 

Sculpture tod Ornaiomt 

The ornament and design that- 
decorated the classical works of 
sculpture and architecture was as 
forma! as a naturalistic treatment of 
the human figure would allow , and 
we find that the treatment 
aiumals, and particularly horses, 
often supplies the note of repeti- 
tion. so valuable a commodity m all 
forms of design It is particularly 
noticeable in the frieze from the 
Parthenon already mentioned. 

Sculptured figures of gods and 
heroes have been found in abund- 
ance on the ancient sites of Greek 
temples and other important build- 
ings, and from these figures with 
their refinement of line and detail, 
we can more easily realize the 
ultimate result of the discipline 
imposed on the artist His sense of 
proportion and balance had become 
instinctive even before his skill as 
a finished artist was achieved. 

The earlier tyijcs of sculpture of 
the Creek civilization are more 
formal and less realistic than those 
of the later penod. The ideal of 
beauty was developed between the 
fifUiandthirdceDtunesB.c. Hermes 
and the infant Dionysus by Praxi- 
teles is an example Such well- 
known statues as the Winged 
Victory at the Louvtc, the Disco- 
bolos, and the Venus de Milo 
(Plate VII) are familiar products 
of later Greek naturalism 

Realism m ornament governed 
by the limits of the craft, and 
earned out on a tvvo-or three-colour 
basis, characterues the domestic 
pottery and mmor arts of the 
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Greeks {see Fig 3) The lovely 
drapenes of the figures painted on 
vases are unequalled m any previ- 
ously known form of art Ud 
fortunately, by the fourth century 
B c , this fine type of ceramic art 
had almost ceased to exist 

Roman Grandeur 

The art and history of Greece and 
Rome are linked not only by their 
geographical proximity, but by the 
overwhelming mflucncc of Greek 


from the countries they had con- 
quered 

At first homes and palaces were 
decorated with the beautifully 
sculptured figures that had been 
stripped from the Greek temples 
and houses, but as these became 
scarcer and the Roman appetite 
was sill] unsatisfied, Greek artists 
were imported to work m Italy 
and mstruct artists of Roman birth 
Fm^y, something of their natural 
inspiration was assimilated by the 



Fig 3 Greek pottery \ase of the sixth century b c with enlarged repro- 
duction of the design, showing /he vigour and beauty of Creek vase painting 


artistic ability The energy of Rome 
was absorbed by her insatiable 
thirst for military conquest, and in 
her conquest of Greece she was 
impelled because of its artistic 
supenonty to utilize and absorb the 
genius already inherent in Greek 
culture The Greeks, who had been 
fundamentally concerned with the 
analysis and perfecting of every- 
thmg rebted to art, were respected 
for this unusual quality by their 
Roman conqverers To the Roman 
officers and officials who amassed a 
vast quantity of wealth, it became 
almost a social obligation to adorn 
their palaces with the rich spoils 


Roman pupils, and we find many 
examples of portrait sculpture that 
combine the warlike and aggressive 
viiality of the Romans with the tech 
meal skill of the Greek craftsman 
The same coarse vitahty appears 
in Roman architecture The en 
gtoeenag feats of this practical race 
are a permanent testimony to their 
scientific Icnowledge of structural 
principles The Greek Orders too 
were adapted by the Romans, but a 
disregard of the ongiaally pre- 
senbed and carefully balanced 
measurements caused the columns 
to bek the Greek refinement 
As engineering on a grand scale 
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there was nothing to compare with 
Roman architecture at its best, but 
It must be judged by its effect of 
grandeur and its practical utility, 
rather than in relation to the 
beautiful Greek work that formed 
the basts of some ofitsrnagmficence 
As the Roman Empire expanded, 
the desire for luxury and pleasure 
slowly became paramount This is 
reflected in the many pubhc baths 
and theatres The examples of 
Rorran architecture that still exist 
m Europe were originally the out- 
come of conquest, and the need for 
an effective system of communica- 
tions and services such as aque- 
ducts Perhaps the most famous 
aqueduct of fine Roman workman- 
ship still tn almost perfect coodiuon 
IS that of the Pont du Card in the 
south of France, and cerumly the 
baths at Bath in Somerset are the 
finest existing record of the Romao 
occupation of Britain. 

Decliae of Roaiaa Culture 
The total lack of a true religious 
spirit m the Roman cmliratioa 
did much to weaken its ideals in the 
realm of art Everything created 
was for the benefit of the individual 
who footed the bill or supplied the 
labour, and as long as slave labour 
was both cheap and easily accessible 
the Romans contmued to benefit by 
the craftsmen so easily supphed, as 
their power diminished so tteir 
achievements m the world of art 
became less and less When at 
length they became an easy prey 
to the invading forces of Huns 
and Goths from the north, the 
Roman Empire had become a mere 
polished shell of culture and out- 
ward refinement Her warlike 
vitality had died many generations 
before she was overrun by the bar- 
barian races The tradition of cul- 


ture in Italy, however, fostered an 
interest m the arts among the new 
conquering hoards of Goths and 
Huns, and something of their cruder 
outlook and ability filtered into 
architecture and other works of ait 

After the Romans 

Ihc architecture of the early 
hliddle Ages is now called 
Romanesque (see Fig. 4) Ornate 
fcfidenngs of fabled monsters and 
grotesque men and beasts, together 
with the use of extremely simple 
geometrical designs, began to 
appear in ornament and eventu- 
aUy became a remarkable feature 
of medieval architecture Qinst- 
laniiy was the religion of the new 
occupants of Rome, but their 
extreme simpLcity of out look linked 
•t with the strange mytholopes of 
their nonhem gods. Centuries of 
confusion followed the passing of 
the Roman Empire It was, there- 
fore, a long tune before a new 
influence was felt upon the rest of 
the now abandoned and leaderless 
countries in the rest of western 
Europe 

One other form of art should be 
mentioned here, the Byzantine 
(see Fig. 4) Whilst Rome loi- 
tered to her fall, one outstanding 
Roman Emperor made fus appear- 
ance — this was Constantine His 
ideals were good, and he himself 
became a Christian In an already 
decayed civilization be made a 
grand struggle to divert the country 
from Its headlong flight to destruc- 
tion In the early years of the 
fourth century a d be removed the 
capital of the Roman Empire to 
Byzantiunv subsequently known as 
Constantmople, and nowadays as 
Istanbul Detached from the decay 
of Ae original capital, a new form 
of an linked both with Roman 
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ideas snd \^ith eastern colour and 
ornament, but talong its rootivES 
from the CSinsUan religion, made 
Its ornate appearance. Its domes 
and decorated columns and its 
colourful glitter are stQl associated 
with the Eastern European Qinstian 
Omrebes. 

With the final breakdtrRn of the 
Roman Empire during the fourth 
century a.d . Europe entered the 
penod now called the DarL Ages. 
Chnstiaiuty was slowly filienng 
through the various countries, but 
religion gave little or nothing to 
the world of art at this particu* 
lar date. The Church preached 
a hard creed, which demanded 
nothing less than a supreme re- 
nunciation of all worldly thincs in 
favour of a Heaven to come The 
idea of ereaing maouficent bu3d 
mgs was discouraged both by an 
endless and e:thausung succession 
of wars, and by the austerity of 
religion. So depressms had the 
world hecorw without decent role 
and watbout settled culture, that 
the founding of monasteries w berem 
a man could escape from the 
problems of devastation and devote 
himself to prajer and meditation, 
uninterrupted by the lawless vag 
rants that swept aH over the 
countryside m tbeir starch for food 
and loot, was earerly welcomed. 
The monastic idea found adhcirnts 
among those men who desired to 
escape the turmoil and lead a 
peaceful and culiurrd etistence 

Art ID the Mooastenes 

In the monastic life we see the 
dawn of a new desire for leanung 
and the production of works of art. 
The four vvalls that protected the 
monks from outside interference, 
also reduced the feeling of security 
so valuable to the work of eveiy 


aitisl of whatevxr race or creed. 
So shattered and tom and dis- 
persed had all traces of the prmous 
civ2i23tions become that, when 
eventually the Christian monks 
tried to produce fllustrations and 
pamtmes or embroidered cepes, 
their ideas were as far removed 
from the Greek ideal as st is positJe 
to imagine. Once again the formal 
process of subordsnatsng the human 
form 10 mystic symbols absorbed 
the attention of the monastic 
artisL 

Among the many earlj monas- 
tenes founded in the Dark Aces, 
was that of Sl Bcnedct m the 
sixth centurv St. Benedict fostered 
the arts, and tried to encourage the 
monks who followed bun to 
beoime craft aiwn once aom. 
Seven! monastenes were built 
whidi showed a considerable sichi- 
tectunl ability and attention to 
deiaiL Many QIammaied maau- 
smpis also were preduced (see 
Fig. 5), but for a penod of about 
two hundred yeais there was very 
LnJe spectacular artistic or archi- 
tectural achievement to ennch the 
western side of Europe. 

ftinfhaw AitlulKtuie 

The Christ tin faith was gam- 
ing new ground at th* close of 
the ninth century, and from this 
tune on, until the begmnings of the 
Rcnaissancem Italy m the thirteenth 
century, the slow and steady 
procress m architecture took pre- 
cedence over all forms of an. 
hlost of us are familiar with many 
of the Romanesque and Gothic 
cathedrals and churches that still 
exist, not only m Bntain but in 
France and other parts of western 
Europe. 

The sculpture that formed part of 
tbeir decorauon was neither entirely 
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formal nor eniirtly realistic It 
combined the tuo qualities tn a 
very distinctive way Figure sculp* 
ture usually depicted scenes from 
the life of Chnst or the Chnsuan 
saints and so it was not considered 
proper to take a living model, who 
was supposed to suffer from alt the 
sms of the earthly world, as an 
example of saintly perfection We, 
therefore, often find a fine head 
full of tragic or compassionate 
expression placed on a b^y which 
only crudely represents the natural 
human form. A common practice 
tvas to donate the body out of all 
proportion, thus giving height to 
empbasuE the dignity of the holy 
figure represented. This is partic- 
ularly noticeable m the sauxts which 
decorate the doorway of Chartres 
Cathedral built m the thirteenth 
century 

From the ninth to the fourteenth 
century, the period now called the 
Middle Ages, the same decorative 
trends persisted in most fonns of 
figure representation The folds of 
drapery and clothing played a very 
important pan m design, and a 
curious matmensm persisted w here- 
by the hands of a figure were 
depicted either with the fingers atl 
spread out, or else with one or two 
of the fingers pomung 

The Cotiue Ferfod 

There is no space m this survey (o 
mention the many forms of archi- 
tectural riugnificence that found a 
place ID the Middle Ages, the 
cathedra! was the most important 
factor of communal life, and sener 
aiions of men found occupation 
•hsA •Sx \^it tesfiVTarVion 

and decoration of these wonderful 
buildings 

The simple beauty of the Roman- 
esque style, or Norman as it u 


more often called m Encland, gave 
place to more highly decorated 
Gothic styles tn the thirteenth 
ceniwy The most obvious differ- 
ence in these two styles is the 
change over from the rounded 
arch, with its accompanying geo- 
metric designs and solid columns, 
to the pomted arch and vaulted 
ceilmss with their more flowing 
Lnes and slender columns which 
gave a feeling of space and hei^t, 
and suggested an entirely new form 
of decoration (see Fig 6) 

One of the best examples of 
Norman architecture m England 
stiU in an excellent condition is the 
Church of St Bartholomew m 
Smithfield, London PansofUest- 
emoster Abbey, in London, such 
as those seen m Fig 6 , and Notre 
Dame Cathedral, in Pans, are 
wonderful examples of architecture 
at Its best in the early Gothic stjle 

Itahaa Reraissanee 
Whilst such wonderful stndes in 
architectural art were taking place 
all over western Europe, Italy once 
again fell tbe slimsgs of a new 
cultural life The aits had for some 
tune been fostered by religious 
interest. Now lay patrons of the 
arts once more began to seek out 
artists and commission paintings 
on a grand scale to commemorate 
either themselves, or some deed of 
religious or national importance 
This period was called the 
Renaissance — the re-birth ofclassi 
cal knowledge and of the spint of 
classicalart Thepenodoverwhich 
the Renaissance stretched was from, 
roughly, the middle of the thu-- 
VwaAh Tenv ary to ttit Tinfiffte tfi iftie 
seventeenth century The work of 
the artists of the thirteenth century 
•was stni animated by the religious 
impetus which began m the Gothic 




Fig. 6. ExampUs oj various styfes of Coihic tracery. Note the “fan^ 
tracery" in the roof of Henry VJI's Chapel, a feature of the Perpendicular 
St} le of English Gothic architecture which also belongs to the 71«i?r Period 
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aw, and dunog this tunc the out- 
standing artists wTie still inUtienccd 
to a certain degr« by accepted 
anisuc conventions Hovievcr, the 
revival of interest in the art and 
letters of ancient Greece and Rome 
provoked a new desire for naturah 
ism and a return to the classical 
outlook TTie compelling charm of 
formal beauty combined wiib a true 
freshness of perception, which 
occurs m the works of the 
thirteenth and fourteenth-century 
Italian artists is undoubtedly 
worthy of a special tnbute 

The Florentine Giotto painted 
scenes from the lives of the saints 
with beautiful simpliaty, and a 
punly of colour which has tasted 
in all Its clamy to this day Some 
of these paintiogs are still to be 
seen in Florence, the most famous 
being a series on St Francis 

Fiftecotb and SUteentb-Cenroty 
Italian Art 

The simplicity of the early 
Renaissance artists can always be 
admired but it was in the hHeenih 
century that a new pictorial ability 
began to dazzle the world Frescoes 
and other paintings of both religious 
and secular subjects bear the same 
nchness of colour and harmonious 
composition Many Italian aty- 
states had their own schoob of 
artists, and the sculptured figure 
now attained a perfection almost if 
not quite equal to that of the 
artists of ancient Greece 

In the fi/lcenth century such well- 
known artists as Botticelli (sec 
Plate X), UcceIIo» Donatello^ 
Benozzo GozzoL, Pisanello (see 
Fig. 7), and Leonardo da 'Vioa 
(see Plate Vlll) all in their difTerent 
manners left the world a pneefess 
hentage that was unknown when 
their work began. Technicalroostery 


tn painting and drawing, sculpture 
and architecture had once again 
been reached and u was left to the 
sucteenth-century artists to apply 
the technical skill thus achieved 
to the works of classical magnifi- 
cence which decorated palace and 
cathedral 

Of these artists Michelangelo, 
RaphaeLGiorgione, Titian, Correg- 
gio and Tintoretto art among the 
best known. Their work was 
varied, their subjects for the most 
part bemg either religious or taken 
from the classical mythologies, but 



Fig. 7. Study m black and nAite, 
iffter the Italian artist Pisanello 
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It was always technically skilful 
and beautiful in its natural and 
lifelike appeal 'The true flesh tints 
dramatic lighting, and an increasmg 
interest m a natural background 
are characteristic features of the 
work of (he Renaissance artists to 
Italy in the sixteenth century 

Renaissance Architecture 

The Classical revival, as might be 
expected, revived an interest lo the 
classic forms of architecture, and 
during the fourteenth century new 
buildings once more adopted the 
formabty^ of the old Orders- They 
were ennched by the master worts 
of the sculptors of the time The 
architecture of the Renaissance 
owes some of its individuality to 
the sculptors and to a certain extent 
the pamters Gothic ornament was 
the product of a group of craflsmen 
--'Renaissance ornament svas pan 
of a single scheme cf design as 
conceived by the architect -sculptor 
It IS an interesting fact that art at 
this time had reached a stage of 
extended technical skill tvhtch en- 
abled many artists to be architects, 
sculptors and painters at the same 
time Of these Michelangelo (see 
Plate IX) IS perhaps the most 
universal type 

Michelangelo (1475-1564) was a 
Florentine His “David,'* and 
“Slave” are two of his best known 
sculptural works, the magmfleem 
paintings on the wall and ceihog 
of the Sistine Chapel show his 
ability as a painter of remarkable 
genius After completing them he 
became architect of St Peter’s 

The Baroque Style 

TTie beginning of the seventeenth 
century marked the decline of the 
Renaissance in Italy Ornament 
and design or decoration began to 


overbalance the classical found- 
ation which bad given rise to such 
a wonderful display of gemus, and 
we now see the beginning of the 
style which IS called baroque 
Baroque art encouraged a fiond 
and restless embellishment — an 
over abundance of almost theatri- 
cal display that is now linked m 
our minds with fat cupids, flond 
women, cornucopias, exotic flowers, 
voluminous drapenes and artificial 
postures The ideal of Greek 
discipline had been forgotten or 
discarded m the extravagant in- 
dulgence of unrestramed melo- 
dramatic display 

InflcKfice of ItaZlaa Artists 
During the first century of the 
Italian Renaissance the rest of 
Europe, as we Iwvc already seen, 
was still limited to a considerable 
eident by the dictates of religious 
education— the only form of educa- 
tion available Men were being 
trained m monasienes and cathe- 
drals to devote their artistic endeav^ 
our to the glonflcation of God and 
the enrichment of the Church The 
first natural and sincere simplicity of 
such art had begun to wear off, and 
a somewhat hidebound convention 
which was almost a formula of 
treatment was bcguuung to creep 
into all classes of pictorial re- 
presentation, however exquisite the 
finistwd workmanship, or beautiful 
the design and colour 
The amazing prowess of the 
Italian artists must, howev'er, have 
been remarked in eveiy port or 
city where any form of foreign 
trade was being earned on, par- 
ticularly so wherever Venetian, 
Florentine or Roman traderscof/ec- 
ied or disposed of their much 
prized merchandise But so slow 
moving were things m those days. 
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and so unquntionably poweifal 
was the Church and jealous of her 
established nghts and rules, that 
It was not until the fourteenth 
century was well advanced that the 
first ^immenngs of the Itahan 
achievement were reflected in any 
other country 

The destre to travel and a new 
thirst for education seemed to stir 
the whole of western Europe during 
the fifteenth century The intro- 
duction of the pnnting press gave a 
new outlook to those who sought 
knowledge, yet previously had no 
access to the means of obtaining it. 
The fame of the Itahan Kenatssance 
had spread, and other countries 
sought to free themselves from the 
yoke of flamboyant decadence to 
which Gothic art bad descended 

The various national schools of 
art that took shape during 
fifteenth century, all swung back 
to the futural representation of the 
figure once a gam. This was the 
eJTec: of the exampk given by Italy 

Dutch Painters 

Each country developed on its 
own individual lines The wonder- 
ful contribution made hy the 
Netherlands to art began with the 
works of Jan Van Eyck m the ear^ 
fifteenth century A nch depth of 
colour and a minute attention to 
detail were achieved in these works 
With the same hard gloss of paint 
that we see m the early Renaissance 
pictures he gave a microscopic 
attention to the finger nail, the 
reflection in a drop of water or 
the tear on an eyelash 

In Jan Van Eyck’s painting of 
Amolfiru and his wife (in the 
Kational Gallery in London, see 
Plate XI), the reflection in the 
curved mirror behind the figures, 
(s a fascinating detail that can be 


studied with infinite pleasure This 
same delight in the detail of a gem 
or other sparkling point of interest, 
IS a cbaractenstjc of the Dutch 
sdiool, which reached its height m 
the seventeenth century, and few 
artists of other nationality have 
reached the same perfecuon of 
finish in domestic portrayal Prob- 
ably the best known Flemish artist 
of the sixteenth century was Pieter 
Bruegel His Jove of peasant 
subjects and other scenes of every- 
day life gives us a vivid picture of 
his time and his country 

Dutdi Simplicity 

A simple homeliness is vuible in 
the treatment and choice of subjects 
by the Dutch painters It was they 
and their Flemish neighbours who 
started the fashion for flower 
painting and still life in groups 
Details were brought into the fore- 
ground and assumed a new import- 
ance The glossy surface of an 
apple vied in texture wrth the 
indescent scales of a fish, a finely- 
cut wme glass or the sleek feathers 
of a bird These artists were all 
primarily concerned wtth making a 
picture to hang on a wall that would 
add colour and light to the interior 
of a private house 

During the seventeenth century 
Frans Hals Ter Borch, Vermeer 
and Pieter de Hooch enriched the 
world with tlwit sparfcJmg portraits 
and pictures of quiet inicnors. 
They were true followers of the 
ideals of Dutch art At approxim- 
ately the same time, Rubens in 
Antwerp was produang large works 
based on the Itahan baroque style 
In them we can see the eventual 
fusion of northern and southern 
ideab m painting. Rembrandt, the 
most dramatic artist of bis time, 
produced a multitude of vital 



Pbte VII ‘Venus de Milo ' long accepted as the classical tdeai of femimn^ 
proportions The Hork nas executed during the Hellenistic period 



Plate \ III Led ardo da Vinci s mosl famous painting » as this ama mg 
portrait of Francesco del Giocondo s tiife MonaLisa now in the Loiiire 
The artist nas born at Vinci in 1452 and his intellectual ability exident 
ol on early age An tl! fortune attended his Horfcs and few paintings by 
lim sunive^his Last Supper now being a mere glosi of the original 
but his scientific drawings hate been a sub/ect of interest and speculation 
for centuries and show the extent of his careful examination of nature 




Plate IX This unfinished pamimg Mtchela igelo “ “ an/V77 

Sx John and Angels U *>05 pamt^ f ' 

uas one of the artJSI 5 earliest norks \U<helang , ^ Sc Ipmre 

w 1475 and died zn 1564 after a lifetime crowded , ,rulmre 

Hflj the medium he prejeired ai^ one of caned oai 

Has the colossal staiue o} Baud formerly \ational Miseum 

of a huge block of marble The sftaue ts now ..^habh !»> 

Florence His supreme achteteoKM nesertheless /isqs 1512) 

scheme of painted decorations for the Sislme Chape 





Plate X Sandro Botticell s HorM fan o IS Birih of Venus is a y^onderfd 
example of fine decorat i\e trealmeni aid del cate colouring Dollicelli 
>tas a pup I of the painter Filippo Leppi to w/jonj he iias apprenticed at 
about ll e age of foiirteei His B th oj Vet us is in the Uffi i Gallery 
and ranks imiIi his equally uell kioun Pnna\cra (n the Floret tue 
Academy) as one oj the great ach exenents of lialaii art His yoi ihful 
fondness for classical subjects gaxe to a lel gioiis bent He Hf t iimcli 




Plalc \I Tie Mondcrfu! sktU of Jan Ian E\ck bts brilliant colours on ! 
Ills absorbing interest m each glittering detail can all be seen in the original 
of tins lo\el) painting of Jan Arnolfini and his mfe (.l^ational Gallen) 
The painting is signed aboie the mirror in the background Johannes de 
E)ck furt he uith the date 1434 Painting at the beginning of th‘> 15th 
century Jan t^an Eyck and his brother Hubert are classical masters of earl\ 
Flemish art Their work is a landmark m the histori of art not only for 
Its fit ish bill also because they first perfected ll e technique of oil painting 



Plate XII Velasquez 5 SfinpatlifUc and arresting painung oj the little 
Infanta ^lurgaretta of Spam gives an miimate peep into court hfe This 
picture called Las Meiunas or The Afaids of fionour « in the Prado 
Madrid Note the artist has tnduded a portrait of himself at nork 





Plate XUl John Constables 6n/fio«I inierprefafioti of nature in lur mast 
sparkling mood can be seen in ihisnell kno*tt painting of The Cornfield 
The early landscape painters had been tied b} contention their landscapes 
Mere scenic backgrounds rather than pictures from nature At last miiIi 
T urner and Constable at the beginning of the mnetecnlli centur) painting 
began to be freed from the atmosphere of the stii ho B illi of them insisted 
on truth of obsertatioii and math a close siiidt of the actual efficls oj 
light mIiicIi painters hitherto had disregarded The landscape of England 
in Its changing atmospheric effects lent itself to this medium The French 
I iipressionisis Mere aided in their stud} of nature h} Constable and Turner 
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paintings, drawings and etchings 
all full of life and dramatic 
emphasis His vivid imagination 
was combined with superlative 
craRsmanship We are indeed 
fortunate that so many of his works 
are stiU m existence. The so-called 
“Night Watch” in the Rijksmuseura, 
Amsterdam, is perhaps one of his 
most stirring works, but his slight, 
free drawings are all well worth 
careful study (see Figs 8 and 9) 

German Artists 

Art m Germany was given 
impetus by religious conviction, 
but It was also inspired by the 
warlike and harsh temperament 
characteristic of the race German 
artists depicted the agomes of the 
Crucifixion and the tortures of the 
martyred saints with violence and 
realism, on stamed glass windows 
and ornately carved altarpieces 
With the progress of the printing 
press tn the fifteenth century, 
illustration by woodcuts started a 
new interest m graphic art, and 
the German artists showed great 
aptitude for this type of work, 
in which craftsmanship and a sense 
of decorative outlme went together 

Albrecht Ddrer (1471-1528) was 
the first of these artists to gam 
European esteem with his vivid 
interpretations of the Gospels. 
His illustrations mcluded Ime en- 
Sraving and woodcuts, and the 
technical skill of the artist was 
enhanced by his sincere convictions 
and unagmative power His detail 
drawings are some of the most 
complete and perfect miniatures we 
have Even the smallest insect 
sppcanng m one of his fimshed 
works was drawn with dehcate skill 
and mtneate linear perfection Of 
such drawings the beetle and the 
hare, studies for his pamting of the 
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“Adoration of the Kings” are 
excellent examples 
Hans Holbcm (1497 1543) was 
also inspired by the possibilities of 
woodcutting and engravmg, and 
his illustrations for ‘The Dance of 
Death” (see Figs IOa and IOb, 
page 436) show a remarkable 
diiunitic power Jt was in England, 
however, that his work reached its 
highest peak. As court painter to 
Henry VUI, he produced a magni- 
ficent senes of portraits of the 
famous people of the age (see 
Fig 11, pages 438-139) His fine 
drawing and appreciation of the 
pictonal possibilities of dress of the 
time added interest over and above 
that of the personalities be suc- 
ceeded m transferring to canvas. 

luicas Cranach (of Saxony), who 
flourished at approximately the 
same tune as Holbein, shows the 
type of realism so typical of his 
country His figures all bear the 
stamp of the Middle Ages, and 
particularly is this noticeable in 
the nude figures which he introduced 
into such symbolic subject pictures 
as “Chanty,” or “Jealousy ” 

After the sixteenth century art 
died m Germany, owing to the 
devastation of religious wars 

Spanish Artists 

Spam, owing to the mountain 
bamer on her northern frontiers 
and her close mterconnection with 
Africa, was more influenced by 
Mooruh forms of art than any 
other European country during 
the penod of the Italian Renaissance 
During the sixteenth century, 
El Greco, a Cretan by birth, was 
inspired by the mtenscly religious 
atmosphere of Spam at that tune 
After some time in Venice, where 
be was influenced fay Tintoretto, he 
made his home in Toledo and 
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dedicated his bfe to paintmg 
religiocis subjects lies work sitows 
an etnolion^ intensity and a 
strength of light and strange 
colooTiDg that reflects the fanatical 
religicrus fervour of the Spanish 
Inquisition However Velasquez 
(1599-1660) was the first tnie 
Spanish painter who following the 
(deals of naiorahsm rather than 
those of religious mysticism, pro- 
duced great portraits and paiDtiogs 
spacious la compouiion and ar 



Fig & Jifoa 0 / Sasho frem 
on ttchm^ by Rembrandt who 
produced with vtfi/rite care teteral 
other lovingly executed pcrtratis of 
hts trife 

rangemeot. His euraordiaanly 
clever rendering of bght gave 
strength and depth to all his works 
One of the best known of his 
masterly group compositions is the 
Maids of Honour at the Prado 
in Madnd ui which we see the 
painter at work painting the hiile 
Infanta (see Plate XII) 

The only other artist of great 
note during the seventeenth century 
in Spam was Munllo His works 
were all religious in subject and 
the delicate charm of Jus madonnas 
and angels echoed something of the 
quahties found in the Italian 
painters of the lime Towards the 
end of the eighteenth century a 
Spanish painter called Goya set 
the world agog wth his bnlliant 


portraits and satires Not only are 
bis works of superlative draughts 
otanship but be has succeeded in 
enoking the political atmosphere of 
his age especially the bitterness 
and tragedy of war HU portraits 
are extraordmanly alive whilst 
his draw mgs and prints are executed 
with a bitmg significance and 
bnlhaot draughtsnunship 

The French Sebool 
In France curiously enough m 
spite of her proximity to Italy 
there was no vita! sebool of pamt 
tng before the sixteenth century 
Mmuture painting bad reached a 
high standard of profiaeocy and a 
few excellent portraits were pro- 
duced but little or nothing to be 
compared with the grand canvases 
of the Renaissance Two brothers 
la the early yeare of the sixteenth 
century produced paintiDgs of popu* 
br interest and peasant life which 
are nearer in feeUng to the Dutch 
styles These were Antoine and 
Mathieu Le Nam Although the 
first three centuries of Italian 
Renaissance art had already i»ssed 
almost unnoticed by French 
painters, the grandiose baroque 
style was welcomed and encouraged 
mbouuXlVs tune anditsswirhng 
forms seemed particularly well 
suited to the luxury and power of 
this centralized Bbvemment De- 
coration without restraint etcher la 
cost or style was appbed to the 
royal pabces and the chateaux of 
nobles The Palace of Versailles is 
a wonderful example of grandeur 
in the exuberant style favoured by 
Louis XIV Furniture and tapes 
tries wall decoration and paintmg 
wiere all produced m this style to 
match the baroque architecture 
During the reventecnih century 
pQlsung reached a high standard of 
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Fig 9. A charming study by the Dutch artist Rembrandt 

R>jn (1606-1669) Mi reveals the artist's outstanding fu LLTnSt 

the form and character of the subject even m the simplest sketch 

produced many drawings in pen and wash, besides great numbers 

but It IS upon kis magnificent paintings that his fame chiefly rest 

scapes, portraits, still life, biblical subjects were executed with / 

and craftsmanship For many years the foremost 

Amsterdam. Rembrandt also produced likenesses of himself and Ins family 
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Fig 10 (a) "The Duchess," one 
of a senes of woodcuts designed by 
Hans Holbein to lUuslrote "The 
Dance of Death " 

distinction French artuts applied 
their skill to classical and r^ho> 
logical subjects with a land^pe 
setting which produced a sew 
element of artistic interest Poussin 
and Gaude Lorrain were perhaps 
the most famous of the artists m 
this vein during the seventeenth 
century, and many of their land- 
scapes are exceptionally beautiful 
A spint of light hearted gaiety is 
particularly associated with the 
cighteenth-century French painters 
such as Boucher, Fragonard, Lan- 
cret and Watteau Their paintings 
deal delicately and playfully wnh 
frivolous and amorous adventure 
thus reflecting the superficiality of 
the French court Nevertheless, 
they are rich in charm and colour 
and reveal a technique of con- 
siderable merit 

One other artist of the nud- 
cighteenth century whose work did 


not follow the prevalent fashion, 
but was akin to that of the Dutvh 
school, was Chardin His beautiful 
still life groups and charming 
domestic scenes of French middle- 
dass life, such as ‘ Saying Grace" 
m the Louvre, will always attract 
attention with their sober realism 
and restraint of colour Towards 
the end of the eighteenth century 
we find such painters as Greuze and 
Vigee Le firun both interested in 
the domestic scene 

Efishsh Architects 

In England tt was not until the 
eighteenth century that a national 
school of painting came into 
prominence 

Court painters for centuries had 
been imported Holbein, at the 
courtofHenry VIJI, wasofGerman 
birth , Van Dyck, a pupil of Rubens, 
was a Fleming, Sir Peter Lely, 
court painter to Charles IT, was 
Dutch Architecture, however, for 



Fig. 10 (b). "The Nun," another 
of Holbein's fifiy-elght woodcuts for 
"The Donee of Death " 



PAINTING IN ENGLAND 


437 


both rejjgjous and secular purpr»es 
was actively studied throughout 
Great Britain The Englishman 
was primarily a craftsman Al- 
thou^ the Renaissance had made 
little or no impressicMi m England, 
as far as picture paintmg was 
concerned, architecture made giant 
stndes under the guidance of such 
weO known architects as Inigo 
Jones and Christopher Wren during 
the seventeenth century Their skill 
and learning made the classical 
formula capable of varied adapta- 
tions and followmg them the 
eighteenth-century architects pro- 
duced buildings of great taste and 
excellent proportion The Adam 
brothers, working during the latter 
half of the eighteenth century, 
produced many such buildings, 
Sion House, Isleworth, Ken Wood 
House, Hampstead, and the old 
Adelpiu are a few examples 

Knghsh Palnten 

William Hogarth (M97-1764), 
was the first truly English painter 
of outstanding ability His senes, 
“Marriage & la Mode” and “The 
Rake’s ftogress,” are familiar jn 
black and white to most of us, but 
the beauty and vivacity of the 
‘ Marriage h la Mode” senes in the 
Tate Gallery, London, is well worth 
considerable attention Not only 
was Hogarth a moralist who ex- 
posed the vices of the age m which 
he lived, but he was a painter of 
extraordinary powers , there is life 
and sparkle la the least of his 
^bjecis, expression leapt from his 
brush however small the canvas be 
h3d to cover, and his portrait 
pamting is both delicate and skilful 

Portraiture reached a high 
standard of perfection during the 
^^iccnth century, and especially 
we family portrait and groups of 


figures or conversation pieces as 
they were called Of the artists 
thus employed, Zoffany is probably 
the best known His charming 
wiggcd figures in silks and satins 
reflect the stately composure of the 
period Of such pamtmgs, the 
“Water Picnic” is a perfect com- 
mentary on the tastes and habits 
of his time Gainsborough, Rae- 
burn, Reynolds, Romney and 
Lawrence were all skilled pamters 
who produced distmguished por- 
traits of eighteenth-century people 
The closing years of the century 
witnessed a new interest in land- 
scape pauJimg and water-colours 
Amongst these early water-colour- 
isls Rowlandson struck out a new 
line m his lively commentanes on 
the pursuits and amusements of 
his day With the lightest of 
treatment m line and wash he has 
left us a nch selection of pictures, 
vividlyrecording eighteenth-century 
life m town and country c 
Other English painters of the 
closing years of the eighteenth 
centiny and the beginning of the 
nineteenth, concentrated on land- 
scape Techmcally skilled m both 
oil and water-colour pamting, they 
made a great contribution not only 
to British art, but to the whole 
development of paintmg Of them, 
Wilson, Oome, Constable (see 
Plate XIII) and Turner are the 
best knovm, and a great number 
of tfaeir works are to be seen in the 
national collections of Britain 

Ibe Industrial Age 
With the industrial revolution, 
and the introduction of photo- 
graphy, the world of art tottered 
on its ancient foundations New 
ideas and expenments grew apace 
m western civilizauon with a 
stunulatmg effect on the sensitive 






Fig 11 A jiudjR prepared by the German artist Hans Holbein for a 
group portrait of Sir Thomas More aadhts family Copies still in existence 
show that the projected portrait was completed, but the original has been 



lost The artist lived in England for a number of 

fnany of the famous personalities of the time, including ly 

his family Holbein died in London after an attack of the p g 
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minds of tbe artists of the nine- 
teenth centmy We can safely say 
that the latter half of the mneteenth 
century saw the begmmng of 
modem art. 

Tbe coming of the Industnat 
Age gave many forms of art a 
staggering blow Mass produced 
and machine made goods deprived 
the handicraftsman of his economic 
status — bis work was redundant in 
a market packed with cheap 
machme made wares and imported 
cheaper foreign goods Painters 
too, foimd themselves faced with 
new problems, for not only did 
many of them find tbe growing 
noise and turmoil uncongenial, but 
their market was a very ditTerent 
one from that of the eighteenth 
century artist Commerce and 
industry had raised a new type of 
patron who was no longer cultured 
and versed in the appreaatioo of 
ait and music. Thiue patrons, 
fresh from the null or factory. 
Ud.ed the form of upbringing 
which made the understanding 
patron Even the portrait painter 
found himself challenged for h« 
livelihood by tbe introduction of 
photography m the ’forties 

RomaBtidsai 

I>unng the first quarter of tbe 
nineteenth century the landscape 
painter found solace from the grow- 
ing menace of machinery in his 
choice of romantic landscape sub- 
jects Romanticism began to creep 
mto the work of most artists, and 
took other forms Onental adven 
ture, romantic legend and romantic 
episodes of history became popular 
Tbe *W»teni "worti was 
cloyed in a few years with a 
vcntable hotchpotch of histoncat 
maccuraaes Architecture, sculp- 
ture and painting sufiered atit^ 


from a romanticized edition of the 
medieval models to which the new 
age turned Turner represents the 
Romantic spint in land^pe, Dela- 
croix in figure compositions 

The Impressionists 
It was m France that the next 
dramatic movement m the world 
of art took place This was known 
at first as Realism, in defiance of 
the imaginattve inclinations of 
Ibe Romantics A kindred re- 
action in England was Pre-Raph- 
aclitism with its dogma of “Truth 
to Nature “ Realism demanded 
tbe acceptance of contemporary life 
m all Its actuahty even wihen it 
was sordid or commonplace The 
French artist who led the way m 
this new phase \las Courbet Art 
had been wrapped m the cotton- 
wool of convention long enough to 
encourage a new boldness of 
outlook and treatmem. Subject 
maner was no longer the first 
thought of the artist, his mam 
desua lo painting was to express 
what he saw without idealizing 
anything. There is no denying the 
freshness and vitality of the paint- 
ings that were executed on these 
principles In the generation after 
Cour^t, Manet, Monet, Renoir, 
and Degas (see Plate XIV) all 
produced pictures of contemporary 
life with a skill and individuality of 
perception that earned for them 
the scathing title of Impressionists 
Their work was not to the public 
taste and was long despised m 
France, m England it also met 
with opposition and was even 
slower to be appreciated 

Post Inpressionisni 
The Impressiomsis had, how ever, 
started a smeere movement, which 
ID tune successfully broke tbe 
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Fig 12 “OW Hunger/ord Bridge ’ an impression by mustier 0 / one 
ofhs favourite nver scenes mistier, an American by birth, nas famous 
mt only Jor his paintings^some of which provoked bitter controversy 
-buf fer his etchings, especially the series devoted to London and Venice. 


shackles of nineieenth-century 
sentimentality Other artists who 
were followers of the original 
principles of the Impressiocusw, 
went further, and began to analyse 
the effect and relation of colours 
even more closely Amongst these 
we find Seurat, who painted in dots 
of pure colour to obtain the 
atmosphere of reality Van Gogh 
and Gauguin, both influenced by 
the Impressionists, produced start 
lingly colourful paintings with a 
bold brilliance that caused even 
more debate than those of Manet 
These artists have since been called 
Post Impressionists 
One of the most cnticizcd artists 
of the late nineteenth century m 
England was James McNedl 
Whistler An ardent admirer of 
the great French artists of his 
time, he was uKpued, as to some 
extent they were by the work of 
the Japanese Whistler created ao 


individual art, applying the restratnt 
and carefully considered design of 
Japanese colour prints to Western 
themes His famous portraits of his 
mother and of Carlyle are par- 
ticularly good examples of Ibc 
principle on which he worked, 
aUhou^ hispictures of the Thames, 
which he called nocturnes, are per- 
haps equally famous A black and- 
while drawing on the same theme 
vs shown in Fig 12 

The Edwardian Artists 
The first decade of the twentieth 
century, and indeed, the years up 
to the outbreak of the First World 
War, Were a penod of peace and 
plenty which has seldom been 
equalled in the history of Europe 
A comfortable, almost stnug, 
security bad settled into the hearts 
and minds of that temporariJy 
fonunaie generation Science had 
made life easier, more comfortable 
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and more exciting; the motor car, 
the cinema, electricity and gas 
were alJ contnbuting to the feeling 
of luxunous comfort and achieve- 
ment The first problems of a 
mechanized world had been success- 
fully negotiated without as yet 
reaching the terrifyingly destructive 
possibilities of scientific inventton 
which were to shake the world tn 
the commg years 
For a short space of time the 
civilized world could quietly con- 
template the wonderful progress of 
Man, and his apparently successful 
taming of the elements to his 
personal benefit and progress. 

Dunng this period, several gifled 
artists came into a position of 
prominence, amongst fashionable 
portrait pamters Sargent was per- 
haps the most popular painting 
the V. eolthy Edwar^aft beauties and 
American heiresses, he succeeded in 
producing a bnlLani collection of 
portraits that were at once coo- 
sidered danng >et pleasing to the 
sitters Hu skill was panicubrly 
suited to the neb and worthy 
complacency of that ghtterug and 
cemfonable age 
On the other hand there were at 
this tune a considerable number of 
artists who took their inspiration 
from the Pans schools, m England 
there were artists who were neither 
quite French in thought nor alto- 
gether English Of these Sickert 
was one He sought out subjects 
that, if not actually showing the 
seamy side of Lfe, gave a vivid 
impression of the dingy quarters of 
London and the popular entertain- 
ment of the music hall At this 
time many of the best English 
pamters were members of the New 
English An Oub. founded to 
develop the ideals of French 
Impressionism. The primary func- 


tion of such a club was to clear the 
congested atmosphere of the dreamy 
sentiment which had clogged all 
true vision dunng the nineteenth 
century, particularly in England. 
Augustus John is one of the New 
English Art Club’s most distm- 
guished early members still Iivmg. 

Pictorial Adrertisu^ 

During this penod of experiment 
in art the world had slowly become 
more and more aware of the needs 
and demands of commerce and 
industry, and a new field of artistic 
endeavoar had opened up for the 
artist both m pictorial advertising 
and poster design Obviously these 
requirements had to be met with 
some new method of attracting the 
eye, and posters of vanous sorts 
began to be reproduced from 
famous paintings Thefintofthese 
was the painting of "Bubbles" by 
Mdlats, which was bought by the 
proprietors of Pears’ soap after 
being hung in the Academy, and 
achieved fame as a poster 
This ebaage-over from the 
accepted idea that an artist's work 
was designed pnnapaUy for pur- 
poses of mtenor decoration to that 
of an arresimg poster which had to 
attract the eye of the man m the 
street, even if be had no knowledge 
or appreciation of art, created a 
false and hesitant approach to the 
subject Early posters were mostly 
rather coarse enlargements of paint- 
ings executed with a minimum of 
detail and often crude in colouring 
The established artist was slow to 
accept orders for work of this sort 
that might be to the detriment of 
his established position 
Poster work, therefore, was taken 
up as a new career by young artists 
What had started simply as a 
l»ctorul method of advertising 
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gradually began to take form as a 
method of attracting the public’s 
notice by visual shock-tactics With 
an ever increasing range of goods 
to be advertised, competition m 
startling effects led the poster artist 
into an amazing variety of forms of 
mass hypnotism — their pnrfiaiy 
desire to compel the eye rather 
than attract the senses Experiment 
and industry together have caused 
a positive volcano to erupt m the 
world ofart, from whose flame and 
smoke we have not yet emerged. 

Rook Riustratlom 

Illustration, which had for many 
years been earned out byengravinss 
and wood<uts, had reached a very 
high standard of artistic endeavour 
in the nineteenth century Such 
artists as Daumier, Cruikshank, 
Tenniel, du Mauner, Leech and a 
score of others have left us a nch 
store of delightful illustrations of 
their time, skilfully drawn and full 
of incidents of contemporary life 
With the discovery of photo- 
graphic reproduction a vanety of 
new pro«sses gave zest to the 
previously limited techniqueoflTOok 
illustration Illustrationscouldoow 
be earned out in bolh colour and 
wash as well as hoc Illustrated 
magazines began to appear lO a 
considerable number, and a grow 
mg demand for siatable illustrations 
encouraged the artists to study the 
limitations of reproduction and 
produce pictures whose quality was 
adapted to the process to be used 

Many charming colour books for 
children were produced during the 
latter half of the nineteenth century 
Walter Crane and Kate Greenaway 
may be mentioned as outstanding 
in this field Theu- example was 
followed by many other artists 

Amongst those artists who iwe- 
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ferred to work in black and white 
Aubrey Beardsley at the end of the 
nineteenth century created an en- 
tirely new mode of decorative 
illustration, both erotic and roman- 
tic, reflecting for a few years the 
emotional ensjs through which art 
had just struggled The expanding 
field of book illustration during 
the present century has encouraged 
all forms of drawing and painting, 
and artists can now find a market in 
the field of reproduction for their 
works in pastel, oil, water-colour 
and monochrome which lose no 
quality m the process 
As we have already seen, the 
nineteenth century surpassed all us 
predecessors m Us scientific and 
mechanical discovenes The dizzy 
pace of such scientific progress has 
unbalanced and distorted fora tune 
the proportionate values of the arts 
and sciences, so that at present 
more attention is lavished oa 
engineenog and mechanical per- 
fection than on those qualities of 
the arts which have la the past 
flavoured and coloured the every- 
day world in which wc live 

htodm Axciutectiire 
The thought in architecture has 
turned from dignity to utility 
Domestic efficiency became the 
keynote of architectural endeavour, 
and after the romantic Gothic of 
the nineteenth century and other 
renvaJs. the tendency to make 
buildings purely funaional was 
earned to extremes m the typical 
modem blocks of flats and com 
merciaV and industnaJ buildings 
These have been canned out on a 
large scale and on steel frame 
stnictures, wuh a thin wall covering 
to give complete economy in space 
Generally speaking, architecture 
has become a complicated and 
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efficient feat of engineering slcill 
rather than an artistic accomplisb* 
ment, and as such there is much to 
be admired in the sure smooth 
soaring lines of a skyscraper, or 
the well-sprung cfllciency of a 
modem concrete bridge 

The Sliyscnper 

If we stop to consider (he 
amazing feats of engineering skill 
that have gone into the budding 
of the American and Canadian 
skyscrapers, that carry anything 
up to a hundred floors, it »s 
impossible not to be impressed 
This IS the architecture peculiar to 
the age, for without the elccinc 
lift and Steel construction such 
buildings could never have been 
erected It sidl remains a matter of 
speculation whether this form of 
architecture is to be considered an 
artutic achievement, but New 
York's skyline must be counted 
one of the wonders of the modem 
world, and the Empire State 
Budding one of its most wonderful 
smgle efforts in architecture 

Amongst modern achievemenu 
in industrial architecture we find 
many budrhngs whose character 
depends on fitness (o their particular 
practice purpose Of these, Batter- 
sea power station is a particubrly 
good example, for few people could 
fail to be immediately impressed by 
the sense of strength and power 
imparted by the colossal chimneys 
and solid foundations of one of 
southern England's mam sources 
of elcctnc power 

Domestic Arrhilechtre 

In domestic buddings also, the 
mam idea to be considered has been 
(he changing demands of a new 
social order In the past, targe, 
dignified and imposing houses 


absorbed the large supply available 
of servant labour, and could be 
maintained mth a sufficiency of 
both indoor and outdoor staff 
Now the factory and office offer a 
new Lfe for all those in and about 
the towns and cities With the 
closing of many large houses, now 
uneconomic to manage, the demand 
for the small flat and cheap house 
became large and constant 

Blocks of flats have been built 
under the supervision of an engineer 
rather than of an architect, and the 
results are not as happy as they 
might be. if more time and thought 
had gone into their general external 
effect, rather than the labyrinth of 
partitions that goes to make up the 
homes of the world's workers 
Utility and the saving of space have 
been primary considerations of the 
architect, and kitchens and bath- 
rooms have become principal fea- 
tures of the modern flat 

The Country House 

One of the most serviceable of all 
architectural developments m the 
twentieth century has been the 
country house based on Georgian 
principles, and carried out with a 
miiutnuin of ornament This type 
of budding is particularly suited 
to the English country, and Bntish 
architects have produced a con- 
siderable number of houses of solid 
worth and artistic value denying 
from a national tradition Sir 
Edwin Lutyens and Sir Guy 
Dawbersucceeded in re-establishing 
a traditional style without loss of 
quality m so doing Lutyens not 
only designed numerous country 
houses, but he also designed a 
considerable number of public 
buildings both in England and 
the Dominions 

The most outstanding British 
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ecclesiastical work of the twentieth 
century is perhaps Liverpool 
Cathedral, designed by Sir Giles 
Gilbert Scott This imposing build 
tng, begun m 1903 and conceived 
jn a modem adaptation of the 
Gothic style, is one of the few 
English cathedrals designcdspecihc- 
atly for the Anglican Church When 
completed it will be the largest 
ecclesiastical building m England 

A Roman Catholic cathedral is 
under construction in the same 
city, to the design of Str Edwin 
Lutyens It will undoubtedly be a 
most interesting adaptation of the 
Byzantine style of architecture 

hlodent A/tirts 

Among sculptors of tbe twentieth 
century we find again a variety of 
styles and ideas, which reflect tbe 
war scarred and restless spirit of 
the limes The most outstanding 
sculptor in Bntam is probably 
Epstein, whose ‘ Rima” panel in 
the Hyde Park Memorial to W H 
Hudson attracted an immense 
amount of notice and controversy 
His interest here was in design and 
pattern rather than subject matter 
or any attempt st realistic re- 
presentation Many other out- 
standing works by the same artist 
reflect a strength and angular 
vitaliiy which w more an analysis 
of his subject than a representation 

This same quality of analysis has 
m this century led art into all sorts 
of forms which cannot be easily 
understood or appreaated The 
age-old method of direct appeal by 
representation of the external world 
has been thrust aside frequemJy in 
favour of the artist's theoretical 
tendency and his personal psycho- 
logical approach to the subject 
Thus, abstract ait split up natural 
appearance into geometrical shapes 


Sumeahsm has been an attempt to 
pictonalize random thou^ts, 
dreams and the world of the sub- 
conscious Incidentally, the word 
surrealism was coined to express a 
process of thought that was super- 
realism 

Such forms of art, which are 
essentially experiments of the 
arusts, are possibly gratifymg to 
the actual experimentalist, but 
there are naturally very few people 
who are in a position to appreciate 
the process of thought which is a 
personal quahty of the artist con- 
cerned Of such, Picasso and 
Matisse are probably the out- 
standing examples of the new 
freedom of expression although it 
has had miemational mflucncc 

An exhibition of the works of 
these two artists which was held in 
London m 1946 aroused fierce, and 
{re<toeni)y bmer, conirovewy, re- 
vealing extreme divergencies of 
opituon on the ments of this form 
of oxpressioa 

Some of the most slirrmg draw- 
ings of the J940s were executed 
during the Second World War by 
the Polish artist Topolski, whose 
skill and swift handling of pen and 
brush have supplied an intimate 
vision of the crowded hours of 
wartime life Topolski recorded 
on paper the violence and discord 
of his time in the same vivid 
manner that Goya did over a 
century earlier (see Fig. 13) 

Alt in Industry 

An as applied to industry has 
succeeded, in the last twenty years, 
m overcoming the mote obvious 
drawbacks with which it Vius 
onginally faced Textiles designs 
for wallpapen, carjiets, glass, 
pottery, fumitore, struggled at the 
beguuung of tbe century through a 
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formless phase, in an attempt to 
produce somcilung new and an* 
usual A \tist number of shapeless 
“novelties" Vr-ere produad and 
found their %'ay into many homes. 

The idea of employing artists to 
assist in the design and manu* 
factuTe cf machtne-made goods had 
hardly been bom in the first 
quarter of this century Gradually, 
however, this new field of cxplor* 
ation has been widening, and in 
J934 the Royal Academy sponsored 
the movement by holding an 
exhibition of mdustnat art, which 
included a variety of the minor 
arts and crafisasappliedtomdustiy 

These forms of art bring the 
modem artist into contact 
vmb everyday life 

Stage Design 

Another sphere of decora- 
tive art has, dunng (his cea- 
tury, been greatly developed 
11)13 IS stage design and more 
particularly design for the 
ballet Apart from the easel 
picture this is the sphere of 
modem art where the artist 
has most scope to express his 
personal gift of colour and 
rhythm Bakst, Benois and. ui 
Britain, Oliver Messel, R« 

Whistler, and many other 
artists have given untold plea- 
sure to thousauds with their 
gay and witty sets and darding 
combinations of colour 

Russian designers gave the 
ballet Its first scintillating bril- 
liance, and the Russian stage has and the aoaent traditions and 
remained a noteworthy product of pracuces that have influenced the 



-f-t 

"A TJS Ctrl" a >t-ar-lme sketch 
by the Pohsh crtlst Feliks Topolski, 
fhffiipig a member of the lirnuh IFonun's 
Auxiliarf Terrilona! Service. 


the age of expenmeat in design 

The C3uoese Tradition 
No survey of art, however con- 
densed, would be complete without 
some reference to the Far East 


art of Qiitia, Japan and India 
It IS probable that Ounese 
avilization was llouitshing when 
Egypt and Chaldea were at tbe 
hei^t of their artistic prowess. 
The disaplmed skill of the Chinese 
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artJst IS visible m all his worh that 
has survived This is easily under- 
stood when We realize that Chinese 
conceptions of religion are founded 
essentially on ancestor worship 
The Chinese have, as far as is 
possible in an ever changing world, 
remained true to the standards of a 
foitner age, each generation devot- 
ing Itself to the production of 
exquisite works ofart which earned 
on the tradition This quality ts 
combined with a technique and 
sureness of hand and eye which has 
a perfection all its own 
The wealth of China, with her 
ivory and jade, gold and silver and 
other precious stones and metais, 
furnished a lavish source of material 
for the artistic skill of her inhabit- 
ants In the present state of our 
knowledge the history of Chinese 
art be^ns to take shape several 
eentunes before the bmb of Christ 
The practice of the art of pamtmg 
m this epoch is suggested by 
Uterary reibrences 

Chuu's GeMeo Age 
It was dunng the T'ang dynasty, 
A.D 618-907, when the Western 
peoples were still groping in the 
Dark Ages, that China reached her 
Golden Age m all the arts 
Buddhism had been utroduced 
from India and took a firm bold 
on the Chinese people It maced 
the Chinese artists to great efforts 
Magnificent temples and frescoes, 
-c^ SiiAih? Slid scsiits fisiti 
his life, made their appearance — 
but still conceived according to the 
age-old Chinese standardsofbeauty 
Towards the end of the tenth 
century, a revolution took place 
which brought the Tang dynasty 
to a sudden end This rcvoluUoa 
was caused by the swing back 
towards Confucianism, and it most 


unfortunately led to the destruction 
of tho^ thm^ that had gone to the 
glonScation of Buddha Temples, 
paintings, metalwork, and sculpture 
alike were destroyed m the rebgious 
frenzy of the Confuaanists, in much 
the same way as the Puntans 
destroyed some of the best works 
of (he Gothic artiste in their 
enthusiasm for unadorned worship 
Owing to this a great part of Tang 
art was uTctnevably lost 

From the tenth to the fourteenth 
century, the period indudmg the 
Sung dynasty (dbO-iTSO), Buddhism 
and art once again Nourished hand 
in band, and the high standard of 
cultural perfection thus attamed 
produced masterpieces of CTunese 
painting on both silk and nce- 
paper The Mongol dynasty (128Cb 
136S) returned to earlier styles 
The Mmg dynasty (1368 1644) 
ooce agam imitated the Tang. 
Technically incomparable artists 
produced superb porcelam and 
beautiful paintings The subjects 
of the latter were landscapes. 
Rowers, animals and birds The 
artists never fa/fer m their delicate 
and precise line and free brush 
work The suggestion of solid 
form, distance and atmosphere was 
achieved with a muumum of surely 
placed strokes of the brush used 
in the same way as m writing the 
Ouncse characters (see Plate XVa) 

Chinese Decline 

AJieir the dose sF rfte ssvsatccalh 
cemuiy the work of the Chinese 
artist and craflsman ceased to 
display the same magmficetit quali- 
ties European ,iiifiuenoe and a 
popular market m the West for 
everythmg that could be produced, 
both good and bad, have been 
adverse to the Cbmese tradition 

Architecturally, China has clung 
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to a singk model throughout every 
epoch of her history This co&suts 
of a massive roof with recurved 
edges resting on short columns—. 
the buildings always face south 
and to give added grandeur the 
roof IS doubled or trebled, or even 
given a dozen such roofs, which 
turn jt into the pagoda shape with 
which we are all familiar 

Japanese AdaptabDity 

Japan, geographically China's 
neighbour, has denved much ofhcr 
artistic ideals and technique from 
China, but there are nevertheless 
many characteristics peculiar to the 
Japanese artist Perhaps the most 
obvious Japanese quality is adapt 
ability Where the Chinese tempera* 
ment is accustomed to a long 
tradition of conformity to escab* 
lubed rules, the Japanese is by 
nature susceptible to change. The 
Chinese canons laid emphasis on 
movement m pauihng Movement 
» even more characteristic of (he 
Japanese artist's work, and even 
m the swirl of a gown or the crest 
of a wave, there is that air of 
restless energy which is not dis- 
cernible in the paintings however 
magnificent, of the Qunese (see 
Plate XVb) 

Japan was mSueoced in much 
the same manner as China by the 
Buddhist religion, which came to 
her by way of Korea in the sixth 
century a d , and her paintings 
and sculpture took the forms 
already familiar to the Chinese, 
but adapted to her own particular 
use and interpretation Thceighth- 
century frescoes depiamg the scenes 
from the life of Buddha vn the 
Horyflgi Temple at Mara are 
wholly Japanese in their nvid 
linear movement and the intricate 
patterning of costume, althou^ 


(tiodelled on Chinese wall pauittng 
of the T’ang period 

The lacquered boxes and fumituie 
which we now associate with Japan 
wereongtnated by Chinese example, 
but her magnificent bronzes and 
bronK ornaments are pccuLar to 
Japan The Japanese were always a 
warlike nation, and their skill ui 
meulwork goes back to legendary 
tunes when the most important 
metalworkers were the armourers 
The craft was inherited, and handed 
down ihiough succeeding gener- 
ations The craftsmanship of Japan 
shows Itself ID many ways, uniquely 
perhaps in the art and craft of the 
colour print, which was practised 
such great artists as Hiroshige 
and Hokusai, in the eighteenth and 
nineteenth centuries 

India'i ReUgieus Artists 

Other coustnes of the Far East 
whose artists were vastly affected 
by the Buddhist relipon include 
Burma, Java and, to a ceruta 
extent, India and Ceylon Punda- 
roentally, however, Indian art » 
more Hindu than Buddhist, and 
the strange forms of many handed 
and headed figures that represent 
the gods of India give one a 
bewildering impression of endless 
curves and rounded forms, all 
woven together with intricate pat- 
tern and design 

The Indian crafUman from time 
immemorial was required to be a 
pious man. his whole life had to be 
regulated by his adherence to 
Hindu law and his knowledge of 
the Vedas or Hindu scriptures 
Through thu means he could suit- 
ably create works to meet the 
artistic Tcquirements of his pnests 
and patrons Convention u as 
mod) a natural attnbute of Indian 
culture as It u of the Chinese 



Plate Xl\ Edgar Digas was an enthusiasm upholder oj }he Fre ich 
realist c /no\eme/ir J ist as She French Impress on sts of his time studed 
era IS em effects of landscape so he studied scans ent effects oJ hunai 
n o\en ei t Particularly fascinated by the Ife and I gl ting of ballets and 
opera Degas found endless subjects for his brush and pastels as he sat 
be! 1 d the scenes and sketched the uxrtoas stages of toilet a id rehearsal 
necessary to the ultimate prod iclion of a ballet This particular picture 
of Tho Ballet Dancers shows clearly hts technical interest in movement 
and he also made a number of pictures of horses racing His 
L Absinthe is a fine picture of artist and model at a cafe table 



Plate W Thf examples abote show the aspeeis of (left) Chinese and 
(right) Japanese art The Ch nese dexehped a magnificent technique of 
painting in Chinese ink on silk and nee paper A fine free brush-uvrk 
that ne\er falters in its la\el) rhthm is combined niih soft clean colours 
applied nub decison and not retouched Japanese art is denied from 
China although it is less reposeful and requires its onn dstinct contention 
The same carefiA arrangement of apace and poiiern shapes and colour 
talues IS apparent m both China and Japan 
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Defimllon of literature Chmse and Indian literature Religious can- 
fributions to world literature The herttage from Greece and Rome. 
Medieval romances Italian coninbuiton Literature of the French and 
Spanish Renaissance Early English contribution. Elizabethan^ Puritan 
and Reformation literature Seienteenih- and eighteenth-century French 
and British liierature. Romanuc rettvol Bniish and french literature 
in the nineteenth and twentieth centuries Literature of Germany, Russia 
and Scandinavia The American contribution to modern literature 


T he tcmi literttufe a often 
carelessfy applied to any- 
thing wnttcn or printed. 
Thus, a parliamentary candidate 
Will speak about distributing his 
party’s Utcrature to the electorate 
In the present chapter, hosvevcr, 
the word is used to signify writing 
of outstanding quality— the expres- 
sion of human thought and feeliog 
tn language which is memorable 
And, since there is so much good 
wntiBg 10 the world it ts only 
possible to deal with the master- 
pieces of literature 
Great literature generally has a 
strong emotional content, so much 
so that to a person who is sensitive 
to Its appeal it ts almost impossible 
to read aloud There is magic m 
words they have the power to 
weave a spell, to stir the beari, to 
awaken echoes from the past 
We are apt to regard master- 
pieces of literature as the unaided 
work of individua! geniuses Tol- 
stoy alone wrote fVar and Peace, 
Cervantes wrote Don Quixote. 
Milton wrote Lyeidas But it 
should be realized that a work of 
htcniry art does not spang from 
the writer's mind as Pallas Athene 
sprang from the bead of JZeus, 


whether be knows it or not, every 
ongmal wnter owes much to others 
who have preceded him Ji would 
be well to think of a masterpiece as 
a nver to which many streams have 
each added something of value 
On the other hand, a great drama, 
a great poem, a great novel 
be Ukened to a giant tree which 
sends branches in many directions 
and scatters seeds which eventually 
become new forests The Greek 
poet Homer, for example, wrote the 
Odyssey, desenbing the wanderings 
of Ulysses, including bis journey 
into the underworld where he talked 
to the Souls of the departed 
Centimes later the Roman poet 
Virgil wrote a similar story about 
the adventures of /Eneas, who also 
took a journey into the world of 
shades Centunes later still, the 
Italian poet, Dante, wrote his most 
famous poem, the Dnlne Comedy, 
m which he narrates how he, 
acoampanied by the ghost of Virgil, 
went on a strange and tcmfying 
journey through Inferno Ihe 
mSuesce of Dante spread to other 
countnes, and one cannot help 
comparing his Comedy w«h 
Milton's Paradise Lost 
The most discussed novel of 
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recent years — the most highly 
praised and the mast vehemently 
denounced — is based upon the 
general plan of Homer’s Od^aey 
From the first story about Ulysses 
to James Joyce’s novel, Ulysses, 
through an mterval of twenty- 
eight centunes, the influence of one 
of the world’s supreme master- 
pieces has never waned 

^Vhe^ one remembers the chief 
handicap of literature — the lang- 
uage bamer between nations — it is 
surprising to learn how its ramific- 
ations extend from country to 
country, from age to age Greece 
inspires Rome, Rome inspires 
Italy, the Italian stones of Boc- 
caccio are borrowed by Chaucer, 
the stories of Plutarch are adopted 
by Shakespeare, the plays of the 
Norwegian dramatist lt«n react 
upon Pmero and Bernard Shaw 
Through translation, the great 
literature of the world becomes 
international 

What has been said seems to 
suggest that literature began m 
Greece, and certainly (he world 
owes an incalculable debt to the 
great Greek wnters of the past 
\Vc think of her dramatists, her 
epic poets, her philosophers In- 
deed, a modem critic has said that 
there was more genius m Athens 
at one tune than in the whole of 
Great Bntam and Amenca today 
But Greece owed something to 
Egypt, and, further back still, to 
the philosophers of India. 

Chinese A\ntuigs 

Perhaps the best place to begin 
1 $ m the Far East — m China, which 
vtaabad. a. Vo.’J/iwd. ‘cdUiat 
and civilization when Europe was 
still barbanan 

It must be confessed at the outset 
that most Europeans arc profoundly 


Ignorant about Chinese history. 
For one ihmg the country was for 
many centuries so inaccessible that 
It might have seemed to be m 
another planet, for another the 
inhabitants closed their doors to 
• foreign devils” whom they re- 
garded as an mfenor race, and the 
language difficulty appeared an 
almost insuperable barrier 

China had a great civilization 
before the Christian era began 
We can appreciate her architecture, 
her painting, her sculpture, her 
pottery and other works of art 
because we can see their ment; 
but we can appreciate her literature 
only in translation Chinese songs 
and ballads dale from the ninth 
century b c. Her poets wrote odes 
about war, feasting dnnking, 
dancing, and love, but they wrote 
about (he friendship between men 
rather than about the love of man 
and woman— the constant theme 
of European poetry The most 
glorious period for Chinese poetry 
was in the Tang dynasty (round 
about A D 700) when two of her 
finest lyric poets were U Po and 
Tu Fu They were romantic figures 
who lived gay, care-free lives of 
wandering Later periods, like the 
Sung dynasty and the Manchu, 
were more seriously inclined The 
chief moods of China’s poetry 
were excited by a deep delight in 
natural beauty, and a warm sym- 
pathyforsulTennghumanity Many 
of the best Chinese poems have 
been translated by Arthur Walcy, 
to whom we owe much for his 
effOTts to make the East mtelligible 
to the West 

Tkie xaiV(«l VAtraVoit tfi itny 
count/y IS generally religious Hve 
or SIX centuries before the Christian 
era two great leaders of religious 
thought appeared in China, and 
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their ii^uence is still dominant to 
this day The elder was Lao Tzu, 
Ihe founder ofTaoiam, about whom 
many strange stones have been 
told Thus he i^as born an old 
man, and according to his disciples 
he went to heaven on the back of a 
black buffalo about the year 
523 B c. He was a fierce ascetic, 
had a great contempt for social 
position and i^ealth regarded ignor* 
ance as a blessing and labour as a 
curse His Book of Reaton and 
Virtue is his chief contribution to 
the religious literature of the 
East 

His nval, Confucius, was prob- 
ably a private person who taught 
the sons of genttemen the virtues 
proper to the ruling classes He 
may have been an agnostic— he 
tau^t no theology as we under 
stand it— but concentrated upon 
the importance of good charaaer 
But as une passed the scones about 
Confucius accumulated and grew 
more strange He became credited 
tvith omniscience and infallibility 
(though he made no such claim) 
and eventually was known as the 
Divine Sage His followers today 
number hundreds of millions 

Analects of OxiTaclus 

The chief sayings of Confucius 
have been preserved in the Analects 
of Confucius — one of the world’s 
great books, and included m the 
list of the Hundred Best Books 
prepared by Lord Avebury The 
book can be had in translation and 
can be enjoyed very much as one 
enjoys the sayings of Dr Johnson 

When one of his disciples boasted 
that be always thought three tunes 
before taking action, Confuaus 
replied ‘Twice would do", and to 
another who wanted to be educated 
into a worthy atizcn the Master 
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dismissed the idea with the curt 
decision "Rotten wood cannot be 
carved * 

The Analects of Confucius may be 
mentioned as the typical contn- 
butioo of China to the world s 
literature There are many other 
contributions, undoubtedly, but 
they have made little impression 
outside the Flowery Land. 

This IS like disnussing astronomy 
with the description of one star 
The subject, however, is so vast 
that It would require whole vol- 
umes to do it justice 
There is Japanese literature, toa 
Its philosophical thou^t owes 
much to Cbna, and can be dis- 
missed with a passing word, but 
there were onginal wnters of lyric 
poetry twelve centimes ago 

India's CoAnOvtioa 
India has given the world great 
works of philosophy and religion, 
and her Sacred Books have m- 
fluenced (he lives of millions She 
has great epic stortes, too, notably 
jdahSbhSrata and FSmayana, but 
they are little appreoated outside 
the country itself Still, the Indian 
coninbunon to philosophy is being 
studied more senously «i the West 
than it has ever been before, and 
(he full impact upon our habits of 
thought will be more fully realized 
in years to come Among India's 
poets meatioQ must be made of 
Rabindranath Tagore, winner of 
(he Nobel pnze in 1913, and 
famous for his Citanjall (Song 
Offerings) and One Hundred Poems 
Xabir (sec Fig 1) 

Tbe Bible 

In thinking of great religious 
titerature it is natural for western 
peoples to put the Bible in the 
supreme place The Bible, however. 
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u Qol so much a book as a Lbraiy of 
sacKd wnt Th« Old Teslameal, 
which Chnstians veoerate with the 
Jews, has ihirty-nuie books (ex- 
cluding the Apocrypha) and was 
written in Hebrew It has been 
translated into hundreds of lang- 
uages To people in Great Britain 
today the most familiar version is 
the Authorized made by a com- 
trutlte dunng the reign of James 1 
The Revised Version may be more 
accimiie but it seeroi to lack some- 
thing of the majesty of its pre- 
decessor Ithasalsobeentranstated 
into the twentieth-century idiom, 
but most people prefer cither the 
Authorized Version or the Literary 
Man’s Bible edited by Ernest 
Sutherland Bates 

With the theological ideas of the 
Old Testamen* and its rules for 
good behaviour we are not con- 
cerned here We are thinking only 
of Its merit as literature Even the 
man who will have none of its 
teaching will not deny tbe magni- 
ficence of its language Admittedly 
some parts are more impressive 
than others But for sheer beauty 
of language there are passages 
which are incomparable, for 
example, certain of the Psalms 
(19, 23, 37, 91, 100, 121, 137. and 
139), the 39ih chapter of the Book 
of Job, the 35th, 40th, 53rd. and 
55th chapters of Isaiah, the Book 
of Ruth (which Dr Johnson read 
aloud until his hearers wept), tbe 
Song of Songs — on exquisite love 
story — and the pessurusm of 
Ecclesiastes. 

The stories of Abraham, of 
Joseph, of David, of Solomon, are 
perfectly told and they arc full of 
dramatic interest. 

The New Testament has twenty- 
seven books and was written in 
Greek, to Chnstians it represents 


the fulfilment of the Old. It has 
passages of the greatest beauty like 
I Corinthians 13 and 15, Hebrews 
11, and Philjppians 4, as well as the 
great Sermon on the Mount 
(St Matthew, 5 to 7) The Jews, 
who do not accept the New 
Testament, have a much longer 
book in their Talmud 

Other examples of great religious 
literature include such books as the 
Con/esstons of St Augustine, 
Thomas k Ketnpis’s The Imitation 
of Christ, Jeremy Taylor’s Holy 
Living and Holy Dying, Richard 
Baxter’s The Samis’ Everlasting 
Rest, and Bunyan’s The Pilgrim's 
Progress These are all Chnstian 
contnbuuons to world Lteratuie 

Tbe Kenn 

One other great book of enor- 
mous importance to millions of 
people 1 $ the Koran, written (or 
dictated) by Mohammed To the 
world of Islam tbe Koran is the 
bookofbooks It not only explains 
tbe philosophy of life and death 
but gives minute instructions about 
human condua To the man who 
IS not a worshipper of Allah it u 
heavy reading Carlyle, who re- 
garded Mohammed as one of his 
* heroes,” tried hard to struggle 
through the whole of the Koran 
but gave in 

Tbe Koran vna wnlten durmg a 
period of years, m intervals of 
fighting, and the scattered passages 
were wntlen on “palm leaves, 
skins, blade bones, and the hearts 
of men” At first it was memorized 
by faithful Moslems, but later on 
the Prophet’s secretary collected 
the texts to book form arranging 
the texts in order of length— the 
later messages coming first, the 
earlier ones at the end To quote 
from C E. Storrs’s Many Creeds— 
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One Cross, “the Koran 
IS reverenced by Mos- 
lems as the infallible 
word of God, delivered 
to the Prophet through 
the angel Gabriel 
Mohammed indeed con- 
fused to being a human 
prophet, sinful, and on 
one occasion fallible, 
but his revelations were 
infallible ’ 

But similar claims are 
made about the sacred 
books of all the great 
religions It is difficult 
for anyone who is ignor- 
ant of Arabic to feel the 
dignity of the rhymed 
prose m which Moham- 
med spoke 

The Mohammedan re- 
ligion IS later than Chnstiamty 
The Prophet lived at the end of the 
sixth and the beginning of the 
seventh centuries His followers 
today are said to number over two 
hundred million 

These, then, are the fundamental 
religious books of the world the 
Old Testament , the New Testament, 
the Talmud the Koran the Analects 
of Confucius, the Sacred Books of 
India If we have said nothing 
about the religious books of Greece 
and Rome it is because their m 
fluence has completely disappeared. 
The mythology of the classics, with 
Its everlastmg mtngues between 
gods and goddesses, and between 
gods and mortals, is nowadays a 
subject only for mirth 

The Greek Heritage 

Greek literature begins with 
Homer, who bved somewhere m ibc 
eighth or ninth century before the 
Christian era He is a mysterious 
and mystifying person. Some 


authonties have doubted his very 
extstence No fewer than seven 
places claim the honour of being 
his birthplace There are some 
people who believe that in later life 
he was blind 

But someone must have created 
the Hiad and the Odyssey, though 
here again there is trouble, for some 
cntics think they were written by 
difierent people Samuel Butler, 
author of Erewhon, tned to prove 
that the Odyssey was the work of a 
woman’ Goetlw, Schiller, Matthew 
Arnold and Gladstone believed m 
one Homer who composed both 
works which were memorized and 
handed down from generation to 
generation before they were put to 
paper Accordmg to the Oxford 
Companion to Classical Literature. 
“many authorities have questioned 
Homer’s Very existence as an 
individual poet But recent 

scholarship tends to recur to the 
view ‘one Homer’ who perhaps 
worked on pre-existing materials 
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and remodelled them inlo complete 
poems, each possessing unity and 
each inspired by an artistic pur* 
pose " Tills can be accepted as the 
most up-to-date, balanced estimate 
on the whole problem 

The Iliad 

The Iliad is the story of the siege 
of Troy by the Greeks Tlie noton 
ous Helen of Troy was the beautiful 
wife of Menelaus, and was stolen 
by Pans while her husband was 
away at the wars The chief 
character is Achilles who sulked in 
his tent for years before he joined 
in the fight His temper was caused 
by a quarrel with the Greek king 
Agamemnon, who had seized 
Chryseis, daughter of the pnest of 
Apollo, as one of the spoils of war 
while Achilles had taken Bnseis 
Owing to the anger of Apollo 
against Agamemnon, the king was 
compelled to restore Chryseis to 
her father, but he took Bnsets by 
way of compensation Hence the 
lU temper of Achilles. 

It IS a complicated story in which 
gods and goddesses took sides for 
and against the various leaders m 
the war Achilles was m the act of 
drawing his sword to attack Aga- 
memnon, for example, when Athena 
came down from heaven and held 
him back by his long ted hair' 
No other man saw the goddess 
When Achilles expostulated wiUi 
her for holding him back she 
promised that she would give him 
a splendid opportunity for revenge 
later on 

The Jhad describes the war m 
great detail The great hero on the 
Trojan side was Hector, and there 
1$ a marvellous and moving account 
of his farewell to his wife, Andro- 
mache, and his little son ^fore he 
went out to fight He had a great 


duel with Ajax and slew him But 
the climax of the whole story is the 
description of the fight between 
Acbtltes arid Hector, ui which the 
latter vvas slam. Achilles tied his 
vanquished enemy to the back of 
his chanot and dngged him three 
limes round the walls of Troy 
The funeral of Hector is the con- 
cluding episode in the poem The 
well known story of the wooden 
horse of Troy is not mentioned 

The Odyssey 

The aU important character tn 
the Odyssey ivas Ulysses (or 
Odysseus) who combined great 
courage as a warrior with a large 
admixture of cunmng. He was m 
the war with Troy, ^ving (eft his 
wife Penelope safe at home in 
Ithaca When the battle was over, 
Ulysses went on a roundabout 
voyage home, and the poem relates 
his innumerable adventures on the 
way Many of these adventures 
are well known— the fight with the 
one-eyed giant. Polyphemus whom 
he blinded m his cave, the journey 
to the underworld, the encounter 
with Scylla and Charybdis, the 
temptation of the Sirens who lured 
sailors to destruaion, the affair 
with Circe who transformed men 
into swine, and the years he spent 
in the island of Calypso who bore 
him several sons 

Penelope, l^owevcr remained 
faithful to Ulysses, although the 
home was haunted by suitors who 
tried to persuade her that her 
husband was lost She resisted for 
years In the end she promised to 
choose a new husband when she 
had finished her famous weaving 
To postpone the time of decision 
she worked at her weaving during 
the day and undid it during the 
night Before the faceful decision 
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could be made, Ulysses reappeared 
in the disguise of a beggar, watched 
the behaviour of the suitors until 
his patience was exhausted, and 
then attacked With the help of 
his son Tefemachus, now grown 
up to young manhood, Ulysses 
slew the suitors, and the poem 
ends “happily ever after” 

The Iliad and the Odyssey are 
two of the earliest epic poems in 
the world and their appeal never 
weakens with the passing of the 
years The //ladmterests us because 
Lfe is a battle , the Odyssey because 
life IS a journey It is true that 
Troy was only a small town and the 
numbers engaged were but a hand- 
ful in comparison with the vast 
armies employed m a modem war 
But the value of creative work does 
not depend upon its magnitude but 
upon quality A straw-thatched 
cottage may ^ worth only a couple 
of hundred pounds when regarded 
as property, but the painting of 
that cottage by a great artist may be 
priceless Something of the 
may be said about the importance 
of the Homeric story of Troy 
Helen was a lovely woman, no 
doubt, and there are thousands of 
lovely women — in Hollywood, for 
example — but Helen is immortal 

Translations of Homer in verse 
have been made by Chapman and 
by Pope Keats has recorded the 
tl^ill which he expenenced when be 
first read the Chapman version 
The stones have been retold ju 
prose many times 

Greek Drama 

Ancient Greece was the first 
European country to give the world 
great drama It was performed lo 
the open air in vast amphitheatres 
where the actors appeared very 
small but they padded themselves to 


add to their size and they spoke 
their lines through speaking trum- 
pets 

Tragedy reached greater heights 
than comedy lEschylus, who lived 
about 500 B c., wrote seventy plays, 
seven of which still survive 
Sophocles wrote over one hundred, 
but of these also only seven survive 
He won the first prize for drama at 
least twenty times but he never won 
a second or a third. 

Eunpides was perhaps the great- 
est of the tragic dramatists About 
seventeen of his plays have been 
preserved, including Medea, Elec- 
tro, Andromache, and The Trojan 
Women He died m 406 B c 

Greek comedy is best represented 
by Aristophanes who lived 448 to 
380 B c , as nearly as we can tell 
His plays may strike us as vulgar, 
occasionally improper, but it is 
surprising to notice how many of 
his jokes are essentially the same as 
those still being used by comedians 
in the modem music hall He fre- 
quently poked ridicule at the 
celebrities of his day, thus he made 
fun of Socrates in The Clouds and 
Eunpides m The Frost His farci- 
cal Lysislrala shows how the wives 
of Greek warriors brought war to a 
swift end by denying the men 
conjugal nghts when on leave! 

Greek Philosophy 

Ancient Greece excelled m 
philosophers, the outstanding 
names being those of Plato and 
Anstotle They thought deeply 
about many of the problems with 
which we are still struggbng today , 
problems of government, autocracy 
versus democracy, right and wrong 
conduct, the duties and responsi- 
bilities of citizenship, the best kind 
of education 

Plato’s Republic is one of the 
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world s masterpieces It deals with Europeaa to believe in immortality 
the teachings of Socrates an u^. Finally he came into direct conflict 
snub-nosed little man who was bora wth the authorities who charged 
about 470 B c In his early days he him with preaching heresy and cor 
was a soldier and won distinction niplmg the youth of his tune He 
forhisactsofbravety LaterinLre was condemned to die by dnaLuig 
he was etaCed by the lectures of the hendocic The sCory of h« death 
Sophists who might be compared is well known it has been broad 
to the rauonalists of modem times cut a number of times 

They ridiculed the popular super- 
stitions about the gods they upset Arhteth s EiWcs 

traditional ideas they had modem Anstotle was also a great teacher 
theories about astronomy, science and thinker, and the notes of his 
politics For a while they were the lectures have been preserved by his 
rage of Athens The young people follower He and Plato ddfered 
were enthusiastic about them on certam subjects The student 
Socrates himself was not oedy who wants to get a fair idea of the 
interested but was intensely excited whole range of his thou^t should 
by this new teaching and he had an read Anstotle s Etfues It deals 
embarrassing trick of asking the with such subjem as happiness, 
Sophists exactly what 
they meant by the terms 
they used so glibly 
What does one mean by 
justice? Why is a thing 
coDsidered beautiful? 

Why IS this action nght 
and that wrong? Living 
in an atmosphere of per- 
petual discussion and 
moving about chaUeng 
mg speakers to explain 
what they meant, Soc- 
rates gamed a great 
reputation and a large 
following The famous 
oracle pronounced him 
the wisest man alive 
Socrates was glad to 
see the old superstitious 
nonsense desttoyed for 
he valued exact ImowJ 
edge over everything else 
in the world Inadcnt 
ally bis rebgion {which 
he did not get from the F18.Z. A^tofjierodotus, HAowarco/nmOTi/y 
Sophists) often antici known as Ha Fathee of History Heyvasborn 

patedCbmtian teaching at Habcantassas, o Greek colony in Asia 
he was probably the first Minor, and died in 425 b c, aged o&our sixty 
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moral goodness, justjcc, virtues of 
the intellect, pleasure, wisdom, 
friendship, and so on He was a 
scientist, a psychologist, a meta> 
physician, a logician, a teacher of 
ethics, most of whose work w per- 
tinent in the twentieth century 

The Greek Caralcatle 

Greece also produced lync poets 
like Anacreon scimtists like Pytha- 
goras, orators like Demostheocs. 
historians like Herodotus (“the 
Father of History,* see Fig, 2), and 
Plutarch (from whom Shakespeare 
hoirowcd for his plays hke ^«o- 
lanus and Julius ^jar) 

Before leaving the subject of the 
Greek contribution to literature, 
perhaps one other name should be 
added— that of the first woman to 
achieve distinction in literature 
Sappho was bom tn Lesbos about 
600 BC, and she ivrote a great 
number of passionate lync poems 
Only (wo complete poems have 
survtvod, although there are frag* 
ments of many more There are 
many legends about her, which do 
not enhance hex reputation for 
Virtue, and there ts a doubtful story 
that she conunitted suicide 

Ancimt Rome 

After “ the glory that was 
Grrece,” came ‘ the grandeur that 
wus Rome *' , for Rome became the 
Centre of civilization She owed a 
great debt to Greece , her poets were 
inspired by Greek poetiy of earlier 
cetUunes but Latin literature can- 
not be dismissed as merely umta 
tivc 

The young boy who is sent to an 
Bnghsh public s<^ool ts set to work 
construing his Ju/zus Crsar from 
which be learns not only the 
language but a good deal of 
Roman history When he has 


mastered that suffiaenlly he is 
lilKly to study the epic poetry of 
Virgil or the odes and satires of 
Horace. Later still, perhaps, be 
studies the prose of Owo, Sallust, 
Taatus or the drama of Plautus 
‘This type of education is often 
cniiozed Why, it is asked, should 
these boys waste time on the dead 
languages of Greece and Rome 
instead of giving more time to 
English literature? What is the 
use of It’ Why not scrap the 
classics and devote the tune to 
science, geography, modem his- 
tory? 

The answer is that at no time in 
t2» worlds history did human 
thought reach greater heights or 
depths. The statesman who knows 
hu Greek philosophers is mentally 
eduipp^ for any modem problem 
whx;h may conftont him It gives 
hun a background, eternal stan* 
dards, and an attitude to life in 
general which can only be desenbed 
as that of a man of culture 

The Qasscal Ttadltioa 

Greece and Rome were enlight- 
ened vdien the rest of Europe was 
sunk in barbarism For centuries 
their hicraturc and art were for- 
gotten But they were rc-discovcr- 
ed at the end of the Middle Ages— 
a period known as the Renaissance 
— ^when there occurred a great 
iDtelieclual awakening throughout 
Europe Italy, Spam, Holland, 
Germany, and En^nd all caught 
the enthusiasm for learning Uni- 
versities were founded, the first 
schools were established, and the 
study of the classics was regarded 
as the be-aU and end all of educa- 
tion The tradition has lasted to 
the present day 

Scientific works were wntten m 
Latm — Newton’s Pnndpla for 
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example — and in tbe churcha Ihe 
prayers were said la Latin With* 
out a knowledge of Latm and 
Greek a mao did sot consider 
himself educated at all He learnt* 
his philosophy from Plato and 
Horace, he Quoted Homer and 
Virgd la his speeches in Parliament , 
and even the English essayists 
interlarded thetc v.-ntiogs with tags 
of Latm and Greek to give them 
the true flavour of cultured thought 

We can read the classics in trans 
laiion, of course, but it must be 
confcMcd that ewn in the best of 
translations something of viiat 
importance is completely lost 

Tbe MedlenU Robkaos 

Rome was at the heyday of her 
htftraiy creativeness shortly before 
the birth of Chnsl (Virgd wns bom 
in 70 B c , Horace us 65 b c.) But 
after the fall of Rome there seerned 
to be Ions centuries which produced 
no work of importance Indeed 
some critics appear to take a flying 
leap from then to tbe beginning of 
the Renaissance in the fourteentb 
century 

Still, the penod was not so barren 
as one may think from a cursory 
glance During the Middle Ages 
there were created many legends 
about tbe great warriors and their 
ladies It was the epoch of tbe 
knight errant, with its high ethical 
«jde of chivalry and its deeds of 
demng-do 

There were stones of Alexander, 
of Charlemagne of Tftttan and 
Iseuh, of Roland and Oliver, and 
delightful stones Lke the twelfth 
century French Aucasvn and Aiew/ 
tile The innumerable stones of 
King Arthur and his gallant kniglus 
belong to this period though »t is 
difficult to decide just where they 
cnginated Some of them aie 


unmistakably Celtic and belong to 
W'aks , others arc claimed for the 
Celts m Bmtany, for the legends 
are known on both sides of the 
Chuusel 

In France these heroic stones 
were told or sung by wandering 
troubadours and jangUurs, in 
Germany by the minnesingers in 
Bniaict by strolling harpers Uke 
the one described by Scott in The 
toy of the Last Mmslrel The 
stones passed from countiy to 
country and may have been Imown 
for many years before anyone tned 
to record them in black and white 

Tbe stones upon which Wagner 
tased his cycle of operas— the Ai 
belungen — belonged to this period 
of medieval romance, so that today 
most people are as familiar with 
Siegfried and Bnmhild as with tbe 
Anhunau stones Geoffrey of 
Monmouth told tbe Arthur stones 
so(» after the Norman Conquest of 
Britain, they were retold with great 
bterary skill and power by Maloiy 
later on, but to the Victorians the 
stones were best known through 
Tennyson’s IdviU of ike Xing— The 
Coming of Anhur, Gareth and 
Lynette, Geraint and Emd, Merlin 
and VivKi), Lancelot and Elaine. 
The Holy Grail, The Last Tourna- 
ment, Guinevere, and The Passing 
of Arthur 

There is hardly a schoolboy in 
Great Britain who has not beard of 
tbe magic sw ord Excalibur, and tbe 
way in which Sir Bedivere earned 
(he dying king on hts shoulders till 
he was put on board the funereal 
barge and lamented by the "three 
queens with crowns of gold ’ 

When the story of King Arthur 
was new he was a valiant wamor 
who fought gallantly agunst the 
invaders of Jus native land, id 
process of time he became an 
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immortal who was destined to 
return and save Wales once again 
One of the finest of Ike stones oT 
knighliy courage was the extra- 
ordinary legend of Sir Gawam and 
the Green Knight — said to be one 
of the jewels of the Age of Chivalry 
— ^which has lately been retold m 
modem English by M R Ridley 
It was wntien before the year 1400 
and happened in the days of King 
Arthur, although the story starts 
wit h a mention of the fall ofTroy 
Many of the foreign stones of 
kmgbtly chivalry like Orlando 
Furioso and Amadis of Caul in 
spired the courage of Don Quixote 
whose deeds were laughed away by 
the Spanish writer Cervantes, who 
died m 1616 The stones wluch 
found the ©^test currency in 
Wales have been collected into the 
famous Mabinogion In France. 
Froissart s Chronicles gave the 
history of England. Scotland, 
France and Spam 

Dante’s “ Dirtne Comedy ” 
Although the Italian language is 
denved from the Latin of earlier 
centuries, there was no [taitan 
literature worthy of ihe name until 
the Middle Ages. All the poetry 
before Dante dealt with human 
love but none of these lyncs call 
for special notice 
Dante Alighien (to give him bis 
full name) was bom in 1265 He 
was a man of action as well as a 
poet He had dreams of a perfect 
City-State which he strove to create 
by political power until he went 
into exile under sentence of death 
His supreme masterpiece, the 
Dmne Comedy, was essentially 
religious in theme- It sprang from 
bunung faith, fanned into flame 
intensity of imagination 
It begins by telling bow Dante, 


wandering in a dark, forbidding 
wood, encountered the ghost of 
Viffii] who accompanied him on a 
ptlgnnuge through beU. Inferno is 
desenbed as a senes of nine ter- 
races, going deeper and deeper into 
the earth Each stage is pictured 
with minute and terrifying detail 
MSton's idea of hell, set forth in 
Paradise Lost, was vague and 
diaotic, Dante's was precise and 
definite Some of the hells were 
ficrily hot, where flakes of fierce 
flame fell on the naked bodies of 
sinners, others were icy cold, with 
everlasting snow and sleet In one 
bcU the souls of the unbaptized 
were perpetually hurled by violent 
gales agamst sharp rocks, m 
another there were nvers of boiling 
blood, the odour of which was 
sickening, m a third there were 
serpents which flung themselves on 
the souls m torment, causing them 
(o burst into flame Each type of 
human sm had tts owrt particular 
form of lormcm. Those who had 
tried to foresee the future were 
punished by having cheir heads 
turned to the back so that they 
could not see what lay before them 
One haunting picture was of a 
mao who carried Jws head m tus 
hand like a lantern When he saw 
Dante, the head addressed him and 
explained why he had been so con- 
demned. In the Idlest hell of all 
was Satan himself— not a proud, 
rebeUious angel like the Satan of 
Milton or the ApoIIyon of Banyan, 
but a three headed monster buried 
up to the waist in burning red hot 
ground One of the heads was 
black, another was a jaundiced 
yellow, the centre one was scarlet 
lo each of his mouths Satan wras 
chewing a sinner the scarlet jaws 
were chewing Judas Iscanot 
It 13 impossible to tell the whole 
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Story of th® Divme Comedy After 
tfao Bine phases of rnftrno there 
came the nine phases of Purgatory 
— cut into terraces on the slopes 
of a mountain — and then came the 
nine phases of Paradise which 
earned Dante to distant planets 
Each stage was more beautiful than 
the last, and at the ultimate climax 
the poet had a vision of Beatrice — 
symbol of human love lifted to its 
highest spiritual plane 

When the dark-faced, solemn- 
looking Dante walked the streets 
of his native Floretsce, men glanced 
at him, whispering “ That man has 
seers hell' ” It must be remember- 
ed that in the fourteenth and fif- 
teenth centuries hell was a more 
vivid and temfyiag reality than it is 
ui this sceptical twentieth century 
'Hie story of Dante's love for 
Beatrice u one of the classic love 
stones of the world 

Of course Dante wrote much else 
of merit besides the Divine Comedy 
and modern poets like T S Eliot 
consuntly quote him with admira 
tioo The present Poet Laureate 
John Masefield, included Dante in 
his hst of twelve great books for 
young people Many writers have 
translated Dante into English. 
Longfellow, for cAamplc, turned 
ihe Comedy into English verse 

Tht “Decamfroa'* of Boccaccio 

Another great Italian in these 
early centuries was Boccacao 
author of the one hundred short 
scones collected into a volume 
known as the Decameron In his 
early days he moved in an ansto 
cratic society whose members 
seemed to devote all their days and 
nights to love-making The whole 
atmosphere was full of intrigues, 
deceptions, affairs, and ihere was a 
Cburt of Love to settle the laws 


of the game (the characters in the 
English Restoration plays appear 
to have been similarly preoc- 
cupied) 

Booiaccio imagined that a num- 
ber of people, scared of the plague 
that ravaged the country in those 
days, shut themselves up m a 
secluded country estate and spent 
their time m the telling of tales 
Some of these the author invented, 
others he borrowed But the 
general impression of the whole 
Decameron is of a collection of 
improper or nsqud stones which 
would certainly arouse the wrath 
and disapprobation of the Church 
There IS no mqrc complete contrast 
to the work of Dante 

MacMarelU and Cetlmi 

Other great figures in early 
Italian literature were the poets 
Petrarch, Ariotto and Tasso, and 
(he prose writer Machiavelli, whose 
book The Pnnee is sometimes 
regarded as an inspiration to 
cynical politicians, especially those 
with a tendency towards fascism 
Here are one or two stray sentences 
which arc characteristic 

** Princes who have done great 
things have held good faith of little 
account, and have known how to 
cwnwnvcnt the intellect of men by 
craft, and m the end have over- 
come those who have relied upon 
their word ” 

• He who has best known how to 
employ the Fox (m human nature) 
has succeeded best But it is 
accessary to know well how to 
disguise this charaacristic. and to 
be a great pretender Men are 
so «mple that he who seeks to 
deceive will always find someone 
who will allow himself to be 
deceived ” 

•* It a unnecessary for a pnnee to 
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have ail the good qualities I have 
enumerated, but it is very neces- 
sary to appear to have them,” 

'* Fortune is a woman, and if you 
wish to keep her under it is neces- 
sary to beat and ill use her She 
allows herself to be mastered by tfie 
adventurous rather than by those 
who go to work more coldly She 
15 always a lover of young nvew, 
because \bey are lesa caubods. 
more violent, and with more 
audacity to command her ” 
Perhaps one other Italian wnter 
should te mentioned at ihis poiht, 
although he belongs to the begin- 
ning of the sixteenth ccntury““ 
Bwivenuto Cellmi — whose auto- 
biography IS world-famous for its 
candour and bombast He can be 
dtsiTUssed as a scamp, but the 
naive way in which he exults over 
h» achievements reveals him as 
one of the greatest egotists of all 
time However much one may 
disapprove of him, it is impossible 
not to laugh with as well as at him. 

French Rennissaoce Wntm 
The great awakening which ft*I* 
lowed the Middle Ages in Italy, 
when poets, painters, and sculptors 
appeared to be as numerous in 
Florence as men of genius in early 
Athens, spread to other countries- 
The Renaissance vm msptnog 
France before it was felt in En^aiid 
There was hfontaigne, for ex- 
ample, generally aoclainied as the 
ficst es&ayi&t — the pwjtwer of w long 
line of essayists which goes on to 
this day TTie first En^ishman of 
note to follow in his tram w'as 
Francis Bacon, whose essays are 
models of concentrated thought 
and deft exposition 
There was the great Rabelais, 
secular pnest and pbysiaan In 
1531, when be vras about ihiriy* 


scs^o years of age, he wrote his 
first masterpiece based upon a local 
logend of a giant It ts called The 
Great and Inestimable Chronicles of 
Cargantua, and a year later appear- 
ed Its sequel. The Horrible and 
Terrible Deeds and Pronesses of the 
toelhrencmned Pantagruel^ Son of 
the Great Giant Cargantua One 
cannot read Rabelais’ two stones 
wthoul whit bis come to be called 
Rabelaisian laughter The books 
undoubtedly owe much to a Latin 
writer, Lucian, but they arc wnttea 
with a joie de rivre amd in a spirit 
of humorous mockery that was 
characteristic of the times 
Judged by modem standards 
the tales about Cargantua and 
Pantagruel are coarse, often im- 
proper and even pornographic, but 
tlw same charges can be brought 
with equal force against the litera- 
ture of the Elizabethan penod in 
English literature Certain plays of 
Shakespeare are banned from 
schools and those that are studied 
axe carefully sub-edited to save the 
teadicr from embarrassment 
Something must also be said 
about French poetry of which there 
was a tropical abundance The 
roost outstanding figure of this era 
IS that of Francois VjUod who was 
bora lu 1431 In his early days he 
kxlled a pnest and fled for his life 
He was a notorious burglar and 
sicallywag, but he wrote the most 
dcii^tful poetry One of his finest 
poems was composed on. a mghl 
wdKQ he expected to be hanged the 
next mormng An extraordinary 
character* Apart from his numer- 
ous ballads Ik is remembered for 
Le Pern Testament, wmten at the 
age of twenty five, and Le Grand 
Testament, five years later 
Robert Louis Stevenson admired 
ViUon immensely and wrote an 
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essay abour bun. He btmself af- 
w-ays longed for a life of vagabond 
age and hoped ultimately to be 
found dead in a ditch In hss short 
stoty, A Lodging far the Sight he 
describes one of Villon's adven- 
tures It ends on this note — 

“ The old man stretched out his 
nght arm ‘1 wll tell jou uhal 
>ou are,’ he said. ‘ You are a 
rogue, my man, an impudent and 
black hearted rogue and «gabond 
I haN-e passed an hour v^ith you. 
Oh’ belics'e me I feel myself dis- 
graced’ 

“ Goodbye, papa,' returned 
Villon, with a yawn Many thanks 
for the coW meittoa ' 

“The dawn was breaking over 
the white roofs ViUon stood and 
heartily stretched himself m the 
middle of the road. * A very duU 
old gentleman ' he thought * t 
wonder what his gobleu may be 
worth.’ • 

Many readers who have no 
acquaintanceship with Villon’s 
poems at least remember tus 
name and his reputation He was 
the hero of a successful musical 
play The Vagabond King 

The Spaiusb OinmbatiM 
The Lteraty revival spread from 
Italy to France, and (hence to 
Spam and England The one out- 
standing name in Spanish Isiera- 
sure at this time was that of 
Cervantes, author of Don Quixote 
This IS the story of a Spanish mad- 
man whose head had bwn turned 
through reading too many romanosi. 
of knight-errantry and who fancied 
himself as another Sir Galahad. 

He mistook a windmill for a 
giant and charged with fury, 
mounted on h« gallant steed 
Rozmantc, but the luming satis 
sent him sprawling to earth, hs 
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attacked a flock ofsbeep under the 
delusion that they were demons 
di^oising themselves to escape 
his wngeance; and he sat before a 
village tavern all night keeping 
vigi! over the barmaid who (he was 
convinced) was a princess and who 
made great sport of the crary 
fetlow sitting hke a statue in the 
iQoonIi0it 

Dan Qauote has become an 
amusing story for children* But 
anyone who reads the whole work 
will realize that it u something far 
greater a Ule about a queer 
fellow — rather hke the While 
Kraght in Through the Looking 
glass It IS a satire on (he ancient 
order of chivalry and its romantic 
litemiure As Lord Byron said in 
Don Juan 

“ Cervantes smiled Spam’s 

chivalry away” 

Boccaccio’s stones la the De- 
cameron were frankly pagan, they 
might be desenbed as either 
unmoral or non-moral To its 
characten life was nothing more 
than a game of love making- 
Cervantes’ immortal story goes 
deeper To Don Quixote We was 
a crusade agaiost the evil m the 
world The man may have been 
mentally deluded for his pate was 
Adi of (he craziest baUcicmatioas, 
but he was morally right No one 
can deny eidier his courage or tus 
sincerity He had the madness of a 
fanatic 

Like all the stones of the penod 
Dan Quixote contains much which 
would be considered had taste to* 
day There are interludes that are 
vti!^ rf not pQOJjj.sl.y usdw^QJ:.. 
Saiidto Paoza, the Don’s faithful 
sqiuire, represents the animal in 
human nature as the knight him 
sdf t^resents the spiritual 

Cervantes died on the same day 
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as Shakespeare (April 23, i6tQ, 
and if one has a liiang for fantasy 
It would be interesting to imagsne 
the meeting of these two tremen 
dous figures in the world hereafter 

There have been other great 
Spanish writers like Don Calderon 
(one of whose plays was “ bor- 
rowed” by Shakespeare la the 
opening and closing scenes of The 
Taming of the Shrew'^ and Lope dc 
Vega whose activities alternated 
between love-making and writing 
plays The theatre was his all 
consuming passion In later life he 
became the idol of the public and 
the favourite of pnnccs. Never- 
theless he was very poor for the 
greater part of his life What 
strikes the modem dramatist as 
incredible is the report that he 
composed no fewer than 1,600 
conaedies m addition to innumer- 
able poems and other forms of 
hteraty exercise Surely the world 
record for fenihty of output' 

En^ish literature Before Ok 
{tenamaoce 

Many cntics consider that Eng- 
lish literature u the nchest m the 
world The Renaissance, which 
inspired Italy to painung and 
poetry, inspired England to literary 
activity 

There was httlelitcrature before 
the Norman Conquest which is 
likely to be read today except by 
students who are obliged to do so 
The dragoipslaying epic about 
Beowulf which was probably known 
before the fifth century tmghi be 
mentioned, and of course, there 
was the Anglo-Saxon Chronicle in 
the time of King Alfred There 
were the religious poets, Caedmon 
and Cynewulf, who lived some- 
where about the seventh century 
Caedmon u often described as tte 


first English poet. Arthur Comp- 
ton Rickett tells this sl<«y of him 

** He was a simple, uoleitered 
man, an inmate of St Hilda’s 
monastery, near Whitby, to udiom 
fcU the task of looking after the 
cattle Leaving the feast and the 
singers, because he could not take 
part, he fell asleep among the cattle 
And while be slept he dreamed that 
one came to him and commanded 
him to sing ‘Of what am I to 
sing? ' said Caedmon ' About the 
begmning of created things ‘ He 
then fashioned a song about the 
Creation and awakened from bis 
dream The song be remembered, 
and many more Idee it And after 
this he became a monk The 
Bible was read to him because he 
could not read, and he would turn 
t bose passages into verse *’ 

Hence, Caedmon's Paraphrase 
which served as a model for other 
poets, Cynewulf among them. 

The fint big name after the 
Noiman Conquest is that of 
Wfliiam Langland, author of Purs 
the Plowman, who was bom m 
1332, a few years before the great 
Dan Chaucer He was tall and 
lank, proud and moody, and had 
none of (he socul graces Hts 
poem was a picture of the bfe and 
manners of his time, a violent 
attack on the follies and abuses of 
the age, and an allegory of human 
bfe He bitterly reproaches those 
who shirk honest work for a living, 
deuouaces the drunkard and the 
oppressor of the poor, the trades- 
man who cheats, and the prmcher 
who does not live up to fats creed 

Qtsoeer's “Cantertmry Tal«” 

Perhaps the first literary master- 
piece of England w hicb is still read 
swth pleasure is The Canterbury 
Tales of Chaucer (see Fig. 3) It 
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Fig. 3 CeoffreyChoueerii341}-l400},the3cnoJaLondonwirtemerchani, 
is known io (his day as The Father of English Poetry His '^Canterbury 
Tales" have recently (]946) been translated into Pussian for the first lime 
The drawing edxire is based on one in o snonuscnpj copy of ' The Canterbury 
Tales ’ which is beautifully adotiKd wih marginal paintings 


IS a monumentaJ work. The poet borrowed from other bods, but the 
describes a company ol pdgntns on iTologue which gives pen portraits 
their way to the Holy Shnne at of the members of the party « pure 
Canterbury, and to beguile the Chaucer and la probably the best 
tune they tell stones of many part of the book 
kinds Many of these scones were Ttvo of the stones are m prose. 
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the rest (some seventeen thousand 
lines) are in verse made of rhymed 
couplets To our twentieth-cen- 
tury eyes Chaucer’s poetry appears 
queer and bis spellmg odd , m fact, 
some portions are almost unread- 
able i^ess one has made a study 
of Old En^h About three hun- 
dred years later, the poet Dryden 
re wrote Chaucer m a style that 
anyone can understand and enjoy 
He was severely criticized for doing 
this, but be defended hnnsetf 
valiantly * — 

“ I grant that something must be 
lost m all translations, but the 
schse will remain, which would 
otherwise be lost, or at least be 
maimed, when it is scarce intel- 
ligible I think I have just occasion 
to complain of them, who, because 
they understand Cl^ucer, would 
deprive others of the same advan- 
tage, and hoard him up, as misers 
do ^ir gold, only to look on it 
themselves ” 

The mam characters m The 
Canterbury Tales arc the knight, 
the squire, the yeoman, the pnoress, 
the monk, the fnar, the clerk, the 
man of law, the frankUn, the wife 
of Bath, the parson, the nuUer, the 
reeve, the summoncr, the pardoner, 
and the poet himself They as- 
sembled at the Tabard Inn The 
story tellers were chosen by draw- 
ing lots The first story was told by 
the knight — the story of Palamou 
and Arcyte who fell in love with the 
beautiful Emilia whom they 
saw 'wa’jkmg m her garden on a 
May mommg. A romantic story, 
sad m parts, but endmg with tte 
marriage of Palamon and Enuha 

The pnest told an ancient fable 
about a cock which outwitted the 
fox who had captured him, the 
pardoner told a Flemish story 
about three noters who went to 
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de^oy death and were themselves 
destroyed , the wife of Bath told the 
story of the knight who was sent on 
a quest to discover what women 
like best m the world. 

But one of the best known of 
these Canterbury Tales was the one 
told by the clerk of Oxcnford— the 
story of Patient Gnselda. It is 
impossible, however, to gam an 
idea of Uie excellence of these 
stones from a bnef mention of 
their plots. The telling is every- 
thing, and the telling (m Chaucer’s 
words and with Chaucer’s dry com- 
tnents on each narrator m turn), is 
not only great Uterature but also 
great fun 

Chaucer died m 1400, and with 
him ended the Middle Ages m 
England. For another century or 
more ibete was no great writer of 
hisesusence. The only names that 
may be singled out for special 
mention are Malory who wrote the 
stones of King Arthur and bis 
Iciughts (already referred to earlier 
m the chapter), and Sir Thomas 
More who wrote Utopia 

More’s “Utopia" 

The word Utopia (meaning no- 
where) IS used to desenbe an ideal 
state or dream country, and one 
cannot depict such a “ heaven on 
earth” without indirectly cnticiz- 
log the country m which one lives 
The earliest Utopia may have been 
Plato’s Republic, but More’s book 
deals with many problems which 
are ittA) unsdlved today 'Who, lor 
example, is to do the ” dirty 
work”? (In Utopia it was part of 
the punishment of crunmals ) 

There have been many other 
Utopias — Bacon’s Nev> Atlantis, 
Moms’s News from Nowhere, 
Butler’s Erewhon, WcUs’s A Modem 
Utopia, etc The woitl Utopia is 
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familar in present-day politics 
Sir Thomas More’s little master- 
piece must certainly be included 
among tbe world s great bools 

Elizabethan Poetry and Drama 

Up to this time, literary geniuses 
appeared at long intervals, but now 
there came a glorious period uhen 
they seemed to be everywhere in 
such numbers that (as one writer 
put jt) England became “a nest 
of siQgiiig birds ” The mHuence 
of the Renaissance was like a 
quickening spirit throughout the 
land. 

The first important name is that 
of Edmund Spenser, bom in Lon 
don about 1332 (though he was of 
Lancashire stock), and in spite of 
the fact that he was befriended by 
Sir Walter Raleigh and introduced 
to the royal court, most of hu short 
life was passed m dire poverty He 
has been called the “ poets’ poet,** 
for a very good reason His work 
was an inspiration to many other 
poets-»MiltoR. Dryden, Keats, 
Shelley, Teonysoo, to name only a 
few He IS rarely read by the 
general public, indeed it is said 
that not ooe person in half a 
inilbon has read his greatest poem. 
The Faerie Queene Nevertheless, 
the story of Lady Una and the Red 
Cross Knight is known to most 
people, as also is Bntomait , 
while most of us are aware that 
Cloriana signified the queen her- 
self 

The Faene Queene is 3 long epic 
poem, describing the adventiues of 
the knights of Elizabeth’s day and 
their deeds of chivalry The action 
takes place in Ireland where Spenser 
was living at the tune— a country 
full of storm and trouble He 
wrote other fine poems, but they 
may be passed over Incidentally 


he gave the world a new pattern in 
verse, the Spenserian stanza. 

After Spenser — the Elizabethan 
dramatists. They appeared in bat- 
talions Those who prepared the 
'Kjy for Shakespeare were Lyly, 
Peek, Greene, Li^ge, Nashe, Mar- 
lowe. Kyd, and others Shakes- 
peare’s prose was influenced by 
Lyly, his romantic comedies by 
Pctle and Greene , his tragedies by 
M^lowe and Kyd. He had a 
large circle of intimate friends who 
frequently foregathered with him at 
the Mermaid Tavern — Ben Jonson, 
Beaumont, Fletcher, E)ekker, Chap- 
man. and many more 

SbaVespeire 

WiUi&m Shakespeare (1S64 to 
1616), IS. without question. Bntam’s 
greatest dramatist. He outsoars his 
brilliant contemporaries as Mont 
Blase overtops the surrousdmg 
Alps It u difticult to write about 
him without using superlatives 
stretched to the limit. It is strance 
that we know so little about hts 
pnvale life We know that he was 
bom and died in Stratford-on- 
Avon , that he married Anne 
Hathaway, that after gettmg into 
trouble for poaching and decr- 
stealing be Sed to London, that he 
worked under Burbage at the Globe 
Theatre But whoever, and what- 
ever son of man he was we have 
his plays 

Some people believe that Shakes- 
peare never wrote thwn, that they 
were the work of Bacon or of a 
certain German count , but there 
IS no need to enter that con- 
trorersy here When we say 
Shakespeare we mean the creative 
mind that gave the world those 
immortal comedies and tragedies. 
Hie usual volume contains thirty- 
seven, but critics have come to the 
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conclusion that he did not vmte 
everything in the collection Titus 
Andromcus seents to be the work of 
another pen, and it is practicaUy 
certain that the hrst and last acts 
of King Henry VIII were not his 
work. In those days the drama- 
tists helped one another, polishing 
and fimshing each other’s work, 
and collaborating generally 

Shakespeare’s plots were URed 
from all kinds of places like 
Plutarch’s Lues, Holinshcd's 
Chronicles, Kyd s The Jew of 
Malta, Lodge’s Rosalynde, and so 
on These borrowed plots were to 
the dramatist what clay is to the 
potter and a piece of marble to the 
sculptor The point is not where 
he found his material but what he 
made of it And there we see 
his genius at its height 

In addition to being a great 
dramatic craftsman, Shakespeare 
was a poet with a power of magic 
over words One has only to read 
the opening Imes of Twelfth Night, 
or A Midsummer Night’s Dream to 
realize his lyrical gift 

But perhaps his supreme gift was 
his insight into character and the 
amazing sweep of his understand 
ing. He can give us all the passion 
of first Jove m Romeo and Jalief, 
and he can lay bare the depths of 
villainy m Othello and the tortured 
soul of a murderer in Macbeth 
There are dozens of clowns in 
Shakespeare, but no two are alike 
His women are all wonderful — 
Rosalind, Viola Sylvia, Miranda, 
Imogen. Desdemona, Ophelia Cor- 
delia, Portia, Lady Macbeth. No 
two are alike, and all are intensely 
real 

Shakespeare’s earliest plays like 
A Comedy of Errors (borrowed 
from Plautus) and Lo\e's Labours 
Lost are very artificial in plot and 


structure His later plays, like 
Hamlet, King Lear and The Term 
pest arc more mature — genius at 
the height of his povwr (Why is 
The Tempest given first place in the 
volume when it was the last play 
he wrote"') 

Critics cannot agree as to which 
IS Shakespeare’s greatest work 
Some assert that it was the story 
of the mad old King Lear, but the 
one which has aroused the loudest 
argument is undoubtedly Hamlet — 
a play which, acted in its entirety, 
a full SIX hours. Yet to those 
who have been present at such a 
performance it still seems quite 
short 

Perhaps Twelfth Night may be 
singed out as the lovehest of the 
romantic comedies, Macbeth as the 
most fasanating of the tragedies, 
and 7^e Tempest for its philosophy 

The other Elizabethan drama- 
tists are rarely acted nowadays 
One can occasionally see Dekker's 
Shoemaker’s Hobday or Jonson’s 
Every Man in Hts Humour, but the 
Elizabethan flavour of these plays 
prevents their becoming popular 
with the mass of playgoers Shake- 
speare, however, belongs to all 
tune, and be is appreciated abroad 
— in Russia and m Gennany, for 
example — as warmly as m the land 
of bis birth 

Ehzabethan Wnters 

Some wnters of note m Eliza 
bethan England ^’ere Sir Walter 
Raleigh, Sir Philip Sidney, Robert 
Hcmck, John Donne, and Francu 
Bacon Bacon’s chief works, The 
Advancement of Learning, The New 
Atlantis, and his Essays, are well 
worth reading today His style was 
concise, economical, and a great 
contrast to that of other writers of 
bis age who were mebned to be 
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diffuse and meandenns. Estry 
essay ts a model of pithy wnting — 
gettu^ a quart of sense into a pint* 
pot capacity He compelled people 
to think for ihemseh-es He v.-as 
compared to Moses s\ho saw the 
tVomised Land but was uiuble to 
enter into possession 

Jobs Mittoo 

John Milton was bom m !60S — 
fiv'e years after the death of Queen 
Elizabeth. He «as a great epic 
poet and has bnn compared to 
Homer and Dante Many critics 
consider him second only to 
Shakespeare himself 

His most famous poem Paradise 
Lost, IS a tremendous work in 
iwelvifi books, and to get a fair idea 
of the magnitude of the theme one 
should read it all at one sitiiag. 
It IS a religious poem about the 
revolt of the angels against the 
Creator, and la passing u tells the 
whole story of Cation, recounted 
m order to “justify the ways of 
God to man ' 

Satan is the hero of the poem, 
but there were other devils with 
him ID the conspiracy — Moluefa, 
BeliaL Mammon, Luofer, Beelze- 
bub — and they had millions of 
followers, all of whom were hurled 
from heaven into chaos They 
planned war (described in Book VR 
in a vast hall called Pandemonuun. 

Milton wrote other great poems 
Paradise Regained, Samson Agon- 
isses, Comus, L>ctdas, but petm^e 
who have not patience to read the 
longer poems oAen enjoy shorter 
poems like VAlIegn and Jl Pen- 
seroso as wxll as the sonnets and the 
Ode on the Morning of Christ's 
hatmty Milton was a Puritan, 
and for a tune was Latin secretary 
to Oliver Cromwell , but he was not 
so extreme as many of the later 


Puntans He hked music, for 
example, and there u sonvthuts 
abtmt his verse that reminds one of 
organ music Also, it is diSicult to 
unagice a Puntan wnting 
Come and tnp it as you go 
On the light fantastic toe, 
or 

To sport with Amaryllis m the 
^ds 

Or with the tangles of Neacra's 
hair 

Milton's Lteraiy style was dig- 
nified, majestic, and weighted with 
a great many words borrowed from 
the classics which he loved He 
wrote some fine prose, too, the best 
known berng the Areopogiuco — a 
speech for hbeny of unbeensed 
pnnttog. in other words, a plea for 
freedom of expression. 

** As good almost kiU a man as 
kill a good book,” he wrote , “ who 
tolls a man lolls a reasonable 
creature, God $ image, but he who 
destroys a good book kilts reason 
Itself A good book ts the 
precious Lfe bli^ of a master 
spint. embalmed and treasured up 
on purpose to a life beyond life ” 
In bis later jeais Milton, like 
Homer, was blind, and it is be- 
lieved that he ruined his eyesight by 
exoessiw ponng over books and 
manusenpts ^VheR he could no 
longer see, his daughters read aloud 
to him, and his later poems had to 
be dicuted His Sonnet on His 
Blindness is well known, and it wiU 
be recalled that his poem about 
Samson was probably made more 
poignant by the story that Samson 
himself was blinded by his enemies. 

Smnteenth- century English Writen 
The great Puntan wnter, John 
Bunyan, was bom some twenty 
years after Milton The two men 
stand tn sharp contrast. Bunyan 
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was rc^rded as unlettered and had 
none of Milton’s knowledge of the 
classics He wrote mainly m prose, 
and his vocabulary is simple and 
devoid of the ponderous Latin 
words beloved by the poet Could 
anything be simpler than the open- 
ing sentences of The Pilgrim's 
Progress'^ 

“ As I walked through the wilder- 
ness of this world, I lighted on a 
certain place where was a den, and 
laid me down in that place to 
sleep and, as I slept, I dreamed a 
dream ” 

Most people have heard of 
Bunyan as the tinker of Bedford, 
and know that he was in pnson 
when he had his famous dream He 
was frequently in pnson for ad- 
dressmg meetings, m fact, his 
jailers occasionally let him out to 
keep an appointment' He was 
intensely rebgious His hrst book 
was entitled Sighs from Hell, or the 
Cries of a Damned Soul We do 
not read it today, but his P/lgnm's 
Progress is one of the masterpieces 
of religious literature 

We hear more and more about 
the Puritans in the seventeenth 
century They revolted against the 
idea that life was given to us 
merely to enjoy as a sort of 
comedy it was a solemn business, 
a preparation for life hereafter 
The underlying idea of Bunyan’s 
great work was a sort of bargain 
based upon the theme of * No 
Cross — ^No Crown ” We may dis 
like his attitude towards life but we 
cannot help adminng his literary 
power His description of Christ- 
ian’s fight with Apollyon is magni- 
ficent 

Here another name must be 
mentioned — that of John Dryden 
His relatives ivere strict Puritans, 
but when Charles II was restored to 


tise throne, young Dryden became 
an ardent royalist He wrote amus- 
mg comedies like Marriage a la 
Mode as well as heroic tragedies in 
verse He wrote some fine poems, 
notably Absalom and Achitophel 
and Alexander’s Feast, and was 
made Poet Laureate 
Seventeenth-century Britain gave 
the world some other great writers 
of prose Izaak Walton, for 
example, is remembered for his 
Compleai Angler — a charming work 
— and Samuel Pepys for his diary 
This diary was never mtended for 
publication It was a secret record 
of a man’s daily life during a few 
memorable years (including the 
years of the great plague and the 
fire of London), and was written 
mcode The key to it was discover- 
ed many years later and the private 
document published for all the 
world to read Pepys was m an 
important position at the Admiralty 
and services were greatly 
appreciated by the king, but the 
mam part of his diary deals with 
his flirtations, his new waistcoats, 
his jealous wife, his visits to the 
theatre and to church His diary is 
a sort of stained glass wmdow mto 
the life of the century — ^but Pepys 
bimself was ao saint StiB, hewasa 
lovable rascal 

Religious Literature 
There were religious wnters like 
Jeremy Thylor, Richard Baxter, 
Thomas Browne, but much as the 
twentieth<entury reader may dis- 
approve of their doctrines be can- 
not but admire the style in which 
they were wntten Taylor’s Holy 
Living and Holy Dying and Browne’s 
Rebgio Medici are unforgettable 
Browne's bttle book on Urn-Bunal 
IS abo, in its way, a masterpiece. 
It IS interesting to notice how the 
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mttllectuaS centre has roos-ed from 
place to place Several cemunes 
before Chrut, Athens was in the 
forefront of civihratioru After her 
decline the centre passed to Rome, 
and later to Constantinople at the 
eastern end of the Roman Empire 
m the Middle Ages Bui when the 
Turks conquetwl Constantinople 
in 1453, the seats of leanung moved 
to Italy, France. Belsium and Hoi 
land, later stiU to England when 
the universities of Oxford and 
Cambridge were established. 

During the seventeenth and eight* 
eenlh centuncs. Pans became the 
intellectual centre of Europe, and 
France produced an abundance of 
great literature 

17tb- tod ISdKvntury Fracce 
When the influence of the Renais* 
sance began to be felt in France, she 
set to work to purify her language, 
seeking to eUnunate many bastard 
foreign nords which had crept into 
use. and making the French lao* 
guage an exact and iuad vehicle for 
the expression of ideas The French 
have always pnded themselves on 
their exactitude and their logic 
They have a keen sense of form and 
adoured the classic rules laid down 
by Anstocle In drama, for 
example, they clung to the three 
“unities," whereas in Spam and 
England these sencrable mies were 
thrown to the four winds 
The great French dramatists are 
little known to English theatre- 
goers, but some may remember 
them father ruefully because they 
were made to study them at school 
There was Pierre Comeil'e, for 
instance, whose most famous play, 
Le Cid, was first performed in Pare 
in 1636 The theme was borrowed 
from a Spanish writer and the 
action takes place in Seville Hie 


sul^ect IS intensely dramatic*>the 
owflict that occurs in the heart of 
the heroine when she falls tn love 
with the man who killed her father 
and saved the country The story 
hinges on the Dd’s victory over the 
Moors Comcdlewroteoiherplays 
but they are all based upon the 
same fundamental pattern 

Racine’s first outstanding play 
was Aiidn>nia!}ue (1667), which was 
followed by Bncanntcus, Berimce, 
Bhidrt, and the Old Testament 
plays, Esther and Athalie, great 
tragedies after the classic models. 

la sinking contrast to these two 
dramatists was Moliere, a busy 
actor-manager who contnved to 
wntc about forty comedies of 
various types liie best known 
were L'Etoh dti Ftnvnts, Tanufft, 
Z,*Avflrf, Lt Mts(SMhTope,Lt Molode 
/magma ire, zadLe Bourgeois GenitU 
homnie The last concerns a certau 
Monsieur Jourdam who tried to 
become a gentleman of culture by 
taking lessons in dancing, music, 
fencing, philosophy, etc He is 
constantly quoted because he ex- 
pressed such great delight ui dis- 
covenng that he bad been talking 
prose all his hfe without knowing 
itl Moliere isconsideredoneoflhe 
roost onguial comic writers of all 
(une 

Other great writers of this 
penod can only be mentioned m 
passing—Descartes (the philoso- 
pher), Pascal (writer of profound 
religious works). La Rochefoucauld 
(famous for tus epigrammatic 
tnaxims), Boileau (the cniic). La 
Fontaine (known to English pupils 
for hu fables m verse), and Beau- 
marchais, author of two plays 
which were made into operas — 
The Barber of Senile and The 
Mamase of Figaro 

Other great French writers of a 



SEVENTEENTH- AND EIGHTEENTH-CENTURY FRANCE 471 



Fig. 4. Voltaire (1694’1778j, The Man, umijue mall ages," being crowned 
by the Afarquue de VHUtte in the theatre The drawing is after anjsngravtng 
of 1778, now in the Hennin Collection 


later period, who deserve more 
than a passing mention, were 
Voltaire (see Fig 4), the cynical 
author of the Encydopedie and of 
the fantastic novel, Candtde, and 
Rousseau, revolutionary dreamer 
whose Control Social inspired the 
ideals of America as well as his own 
country — his £fm/e contataed new 
ideas concerning education 

Restoration Dramatists 

The Puntan influence was strong- 
est in Bntain in the seventeenth 
century, especially under the rule of 
Cromwell and his Roundheads, hut 
with the return of Charks S in 
1660, the Cavaher element began 
to reassert itself Theatre-going 
was no longer under a ban, and for 
the first time women were seen on 
the stage (in Shakespeare’s day aU 
the women’s parts were taken 
young boys) 

Instead of the open-air theatre. 


usually m an urn yard (see Fig 
5), there came the fully roofed-m 
building with artificial hghts so 
that people could attend theatres 
tn the evenings The Puritans 
stayed away, of course, but the 
aristocracy followed the example of 
the Court, and the poorest classes 
attended for sheer love of a show, 
but the respectable middle classes 
bad a prejudice against the theatre 
which lasted through the reign of 
Queen Victoria Perhaps they took 
too Lterally the notice “This Way 
to the Pit ” 

The Restoration dramatists were 
winy, ana* judged 6y modem stan- 
dards, mclined to be unmoral 
Their plays are still revived from 
tunc to tune m London — comedies 
like Congreve’s The Way of the 
H'arH and Late for Love, Far- 
quhar’s The Beaux' Stratagem and 
Wycherley’s The Country Wife 
These comedies of manners, as they 
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calkd, represent one of the most 
^onous periods of Eos^uh drama 
Aiter them eaave a long dieaiy 
penod, enlightened by only tsk-o 
dramatists of cote m the eighteenth 
century — Sbcndan, author of TSe 
Sehodfor Scan^ and The 
and Goldsimih, whose one out- 
standing success vi-as She Stocpt 
te Conquer ColdarruUu bowcvef» 
nude bis name m other ^ds by his 
navel. The Hear of fi'sJiefietJ, 


F THE \\ORU> 

ha poems like The Traveller and 
The Deserted VUlage, and his 
mnumerable essays 

Eaghsh CiehtmitiHmton' Prose 

The early eighteenth century 
produced a spate of great essayists 
including Addison, Steele, and 
(later on) Goldsmith and Samuel 
iohnsocL Addison’s essays m The 
Spectator am often set as examples 
of v>hat English prose should be at 
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Its best They arc written in a 
leisurely style which is chara«^cns- 
tic of the age 

But for sheer excellence of style 
it would be difficult to quote anyone 
to equal Dean SwiA His famous 
GulUver's Travels has suSered the 
same fate as Don Quixote m being 
regarded as an amusing tale for 
children On the face of it, that 
may be true , but there was much 
more m Gulliver than a humorous 
tale, and some of the later sections 
are a savage attach on human 
nature For Swift did not love his 
fellow man Whether he loved his 
fellow woman is another subject 
for controversy, but his letters to 
‘ Stella” are memorable 

His A Tale of a Tub is a satire on 
the churches and is rarely read at 
the present time His JTtnts on 
Polite Conversation is rich in sar- 
casm The full title is A Complete 
CoUeeiion of Genteel and Ingenious 
Conversation According to the Most 
Polite Mode and Method, now Used 
at Court and lit the Best CompameS 
of England In the introduction 
he explains that be has listened to 
the best conversation in fiAy of the 
best families and immediately after- 
wards wntten it down m a large 
notebook He reproduces the 
result — and it is tembly banal and 
cheap He says 

‘ 1 can faithfully assure the 
reader that there is not one suigle 
witty phrase in the whole collection 
that has not received the stamp and 
approbation of at least one bun- 
dr^ years ” 

But 

“There is one great ornament of 
discourse, whereof I have not pro- 
duced a single example ' 

He had omitted all the iashioo- 
able oaths, he explains, because if 
he had included them the book 


m^uld have been at least double the 
size' 

Swift was an Irishman, a Dean 
of St Patnek’s, who had hopes of 
becoming a bishop' As old age 
came upon hun he had frequent 
attacks of giddmess, and once, m 
talking to a fhend, Iw said “I shall 
be like that tree 1 shall die at the 
top ” What he foretold came to 
pass His brain became over- 
clouded and he died msane at the 
age of seventy-seven Joseph Addi 
son pronounced him the greatest 
genius of the nation 

Jobnsoo and Boswell 

In discussing the eighteenth cen- 
tury It IS impossible to oveilook the 
towermg figure of Dr Samuel 
Johnson who was a sort of literary 
autocrat He was the centr^ 
figure of a circle of well known 
men— Gamck, the actor , R^nolds, 
the artist , Goldsmith, the poet , and 
a number of others including the 
biographer Boswell 

Johnson wrote essays for The 
Hambler, a novel, Rasselas (dashed 
off m a hurry to pay the expenses of 
his mother's funeral). Lives of the 
Poets , but he is best remembered as 
(he man who, single-handed, com- 
piled the famous dictionary We 
do not use that dictionary today, 
but he was the pioneer of lexico- 
graphers and laid the foundations 
for his successors 

Cunously enough, Johnson's 
fame rest^ mainly on the bio- 
graphy of him wntten by his friend 
Bosivell Boswell’s Life of Johnson 
and Lockhart’s Life of Scoli, are 
probably regarded as the two best 
biographies m the Enghsh language 
Boswell did what Swift pretended 
to do he made notes of the coo- 
versations he had listened to and 
retailed them m his book. These 
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actuzl examples of Johnson’s style 
of speech, of bis opinions on a 
thousand subjects of contemporary 
interest, and of his fierce attacks on 
anyone and anything iMth which he 
did not agree, have made the per* 
sonabty of the great Johnson sur 
vivc when the mass of his wnttngs 
has been neglected or forgotten 
Other important figures of this 
eighteenth century inchide Daniel 
Defoe (see Fig. 6), author of many 
books, the best of which is 
Robmson Crusoe, Gibbon, the his- 
torian, whose Decline and Fall of 
the Roman Empire is a classic. 
Burke, the statesman whose chtef 
work was his Refections on the 
French Revolution But of mudt 
greater significance is the faa that 
It was in this period that the 
English novel first came into being 
as a new form of literary ark 

The Early Nonlists 
There are sometimes arguments 
as to which was the first English 
novel but it is generally conceded 
to be Rjchanlson’s Pamela, or tlr- 
lue Regarded That book made a 
tremendous sensation, not only in 
England but in France also It u 
written m the fom of a senes of 
long letters by Pamela, a servant 
girl who appeared to spend her 
tune m defending her honour 
against a seduaive employer in the 
upper classes She tnumphed, of 
course, and gained her reward at 
the altar The moral of the stoty 
IS that it pays to be virtuous It 
won the whole hearted approba- 
tion of the middle classn who 
presented it to their daughters, and 
■fnelaCiTnaitne scounfire'i'ne'iongeil 
to the aristocracy squared with 
tbeir ideas Richardson's second 
novel, Clarissa Jfarloire, was about 
another heroine who was not so 


successful as Pamela Her end was 
tragic. 

Richard^n had an immense fan- 
mail, and women of all ages wrote 
to him to express tbeir admiration 
Of to seek his advice He probably 
loved it all But men had little 
tune for him they found him a 
pretentious bore 

A far greater man was Henry 
Fielding whose Tbm Jones is a 
really great novel Itisserboscand 
garrulous by modem standards, but 
It IS still one of the world’s master- 
pieces of fiction Fielding’s Joseph 
Andrews is a skit on Pamela and 
describes the virtnous coachman's 
struggles against a designing mis- 
tress. 

Two other big names m fiction 
Smollett, author of Roderick Ran- 
dom, Pcrcfnne Pickle, etc., and 
Laurence Sterne, author of the 
somewhat shocking Tristram 
Shandy, and 77>e Sentimental Jour- 
ney Tnsiram Shandy is nch m 
humour of character and incident. 
Uncle Toby and Wdow Wadmaa 
are great creations. The Sentimental 
Journey is hardly deserving of its 
reputation 

But English fiction has made a 
vigorous beginning, and we must 
return to it a little later 

Eightrentlxeutiuj Poets 

The eighteenth century produced 
many poets, and they (like the 
essayists) aimed at a kind of per- 
fection which IS not always inspir- 
uig. They kept stnctly to the metre 
and their rhymes rang true, but 
somehow the poetry seemed to be 
artificul and out of touch with 
re^ty "^erse was something 
special and preaous Pope, Dry- 
den, Goldsmith, Gray, Thompson 
and Cowper, were all of this penod 
So also were the less classically 
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Rg 6 Daniel Defoe fc 16S9 I7SI), author of many books, including the 
famous * Robinson Crusoe," pilloned for his sectarian actinlies This 
drawing, after a painting by Eyre Crow, illustrates Defoe's popularity with 
the mosses Instead of throwing rotten eggs at him, as h-oj the custom of 
that time, the people fed him with good food on sticks 


tmnded Blake — that artist and 
mystic who cannot be put into any 
convenient pigeonhole — and “Calc 
doRia s Band,’ Robert Bums, who 
always wrote just as he felt without 
making any attempt to mutate the 
perfect models 

The Romantic RerlTal 
At the end of the century came a 
revolt known as the Romantic 
Revival It was headed by Words- 

sttd ardisd arid 

abetted by Shelley (see Fig 7). 
Keats and Byron Wordsworth 
believed that poetry should be 
written m the common language of 
every day If he wanted to write of 
country lovers he called them 
country lovers — not rural swams 
(as Pope would have done) and 


tfiey would go wandering under 
the trees — not m the grove 
Wordsworth wrote some magni- 
ficent poetry like Intimations of 
Immortality, Tintern Abbey, and 
some sonnets His Fre/uefe sounded 
a new note But the trouble about 
Wordsworth was caused because he 
never seemed to know when he was 
writing great poetry and when he 
was wntmg dreary rubbish He 
was noted for his profound love of 

on the other hand was much 
mchned towards the supernatural 
His Ancient Mariner is a weirdly 
beautiful and moving story, his 
Christabel has some lovely lines, 
but what IS perhaps his most 
inspired poem is only a fragment, 
Kiifi/a Khan, which was composed 
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m a dream and fortunately, recol 
lected on uaktng 
Other poets of this period were 
Scott and Matthew Arnold Scott 
wrote long poems like TTie Lady of 
the Lake and Mormon, but vdien he 
found that public opinion put 
Byron first and himself second he 
gave up wniirg verse and began to 
write the V\ averley novels m which 
he had the indisputable first place 
Matthetv Arnold was the son of (he 
great Arnold of Rugby, the head 
master of the school described to 
Tom Mro^n's Schooldays One of 
his finest poems, Hugby Chapel, is 
a tribute to his father's memory 
'There were many fine poets su^ 
as Rossetti, Moms, Swinburne, 
Elizabeth Barrett. Yeats, and 
Kousman, during the later part of 
the nineteenth century, but two of 
the most outstanding oatnes were 


those of Tennyson and Browning 
Tennyson was enormously popular, 
and his greatest works were fn 
Memorlam. Maud, Idylls of the 
King (the legends of King Arthur), 
and a number of battle poems like 
The Revenge 

Browning's poems often lacked 
the singing melodies and je« cited 
phrases of Tennyson, but his 
thought went deeper In many 
ways he was superior to Tennyson, 
Iwt he was never a popular poet as 
the Laureate was He eloped with 
Ehrabclh Barrett to escape from 
her tyrannical father, and lived 
many years m Italy 

Nliwteetith-etithffy Flcfidrt 

The novel continued to wax 
strong ihroughoul the nineteenth 
century and is still the most widely 
read form of literature At the 
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begmmng of the penod Sir Walter 
Scott was turning out novel after 
novel, working at a funous rale in 
an attempt to pay his debts- For 
many years he held the country 
under a spell of enchantment, but 
his popul^ty has waned m recent 
years It must be confessed that his 
histoncal knowledge is far from 
reliable, and that he wrote with 
careless haste Arnold Bennett said 
that the Waverley novels were 
“just chucked together” But to 
Scott belongs the honour of creat- 
ing a new land of fiction — the 
histoncal novel keyed to romance 

Women Writers 

A contemporary of Scott, Jane 
Austen, wrote httle and with great 
care She found all her subjects m 
the quiet life of her home town and 
the personalities she met lo the 
drawmg rooms Readers who have 
never sampled her work would be 
well advis^ to start with Pride and 
Prejudiee—^bty will want to read 
the others There were other fine 
women wnters, George Oiot, 
Charlotte Bronte, her sister Emily, 
and Mrs Gaskell George Ebot 
was the greatest — a woman with 
a masculine mind — author of 
Adam Bede and Msddlemarck 

The Reformer Norelists 

The nineteenth century was a 
tune of great social unrest, and it is 
not surpnsmg that so many wnters 
were filled with refonniflg zeal 
The most outstanding was Diekem 
who saw so many injustices in the 
world and burned with a desire to 
set them right Even m a great 
masterpiece of humour like The 
Pickvick Papers he attacked the 
bnbery at elections and the loath- 
some Fleet pnson In 0/iver TVirt 
he went for the workhouse system 


and the general bullying of the 
poor ; m Nicholas Ntckleby he 
attacked the schools run by brutes 
like Squeers, in Liitle Dorril be 
attacked the debtors’ pnson — the 
infamous Marshalsea, in Bleak 
House he attacked the adnunistra- 
tion of the law Dickens was a 
great humanttanan who used his 
gift of humour to some purpose 
He was also possessed of a supreme 
power of creating character Some 
of his characters have become 
household words Mr Micawber, 
Mr Pickwick, Sam Weller, Scrooge, 
Qmlp, Mrs Gamp, Bet«y Trot- 
wood, and many more He failed 
only when he tned to create a 
heroine One has only to compare 
Little Nell or Agnes Wickfield with 
the heroines of Scott, like Diana 
Vernon, or Lucy the Bnde of 
Lammermoor 

Charles Reade was a refonuer 
when he ivrote Hard Cash, but not 
when he wrote The Cloister and the 
Hearth-^ glonous histoncal novel 
of the Middle Ages Charles 
ICiDgsIey was a reformer when he 
wrote Yeast, but not when he wrote 
his Hereward the Wake and West' 
ward Ho' 

Thackeray and 'nollope have a 
more detached attitude to life 
Thackeray’s best work was Vanity 
Fair and Henry Esmond, Trollope’s 
novels of clencal hfe m Barchester 
were forgotten for a long while, 
but have been retummg to favour 
in recent years 

Tbe Great Cavalcade 

But It IS impossible to do the 
scantest justice to the spate of 
fiction- Meredith and Hardy 
reached greater heights than most 
of their contemporanes, but Mere- 
dith IS little read today and Hardy 
ts sometimes dismissed because his 
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Stones oAea end m tragedy Far 
From the Madding Crowd and Tess 
of the D' Urberviltes were among 
his best 

Apart from fiction, the nine- 
teenth century produced historians 
like T B Macaulay and Thomas 
Carlyle, scientists like Darwin and 
Huxley, essayists like Lamb, 
Stevenson and Pater, cnUcs like 
Ruskin, logicians like Mill relig- 
ious writers like Newman, and a 
host of others 

In the twentieth century Britain 
has had some fine novelists Among 
those who have passed away within 
recent years certain names may be 
singled out for special mention 
Arnold Bennett, Joseph Conrad, 
John Gabworthy, George Moore. 
H G Wells, and James Joyce 

Mneteenth-etiitury Preach Literature 

It IS quite impossible to do 
justice to the prominent figures to 
France Dumas had a great admira- 
tion for Scott and folloived hu lead 
m writing historical romance His 
Three Musketeers and The Count of 
Monte Cristo are very popular in 
Britain. Victor Hugo might be 
compared to Dickens, especially 
m his best known novel, Les 
MisirabUs, and abo in The Hunch 
baekof Notre Dame BaIzac.author 
of nearly a hundred novels like Fire 
Coriot, Euginle Crandet, and Le 
Peau de Chagrin, tended to break 
away from the severely classical 
ideals and the addiction to precio- 
sity, and brought literature more 
into line with the sort of French 
appreciated by the ‘ man m the 
boulevard.” His skill m the 
depiction of French character in 
all grades of society was another 
reason for his immense popularity 
with the ordinary reader 

In the eighteenth century French 


authors had a great reverence for 
form and style, clinging to the 
classic ideab But m the last few 
years of the century the French 
Revolution took place and was 
followed by a dull penod in the 
literature of the country There 
was a simdar tendency to break 
away from the classic to the 
romantic as seen in England 
Several names are outstanding 
at the beginning of the nineteenth 
century — Madame de Stael, who 
was an intellectual and pronounced 
classicism to be obsolete, Chateau 
brand who defended the Christian 
religion against the rationalism of 
the penod, and several lync poets 
The best knosvn of these were 
Lamanine, Alfred de Vigny, Victor 
Hugo, and Alfred de Musset 
Of later prose writers two of 
exceptional importance were Flau- 
bert, whose Madame Bovary is 
considered one of the world s 
masterpieces, and Daudet who 
wrote Tartarln de Torotton The 
short stones of Maupassant were 
perfect cameos of literary art 
There are scores of other big 
names—Stendhal, Loti, Menm^, 
Proust, Zola — but their works are 
less famous outside their native 
country We think of Anatole 
France as a great satirist, and Zola 
as an uncompromising realist, but 
the more recent tendencies in 
France have been m the direction of 
psychological studies of character 
Proust and Gide explored the 
depths of the unconscious as has 
been done by Virginia Woolf and 
Dorothy Richardson in Britain. 

Ganan Literature 
So far we have said nothing 
whatever about the literature of 
Germany, but, unless we count 
Martin Luther and the cobbler- 
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poet, Hans Sachs, there was little 
of outstanding ment until fairly 
recent times 

Her finest period was round 
about the opening of the nineteenth 
century and the greatest name was 
that of Goethe, author of Faust, 
which IS best known in Jt$ operatic 
fonn He was a great poet and has 
an international reputation Other 
important writers were philoso- 
phers like Lessing. Schopenhauer 
and Hegel, poets like Heme and 
Schiller, dramatists like Haupt- 
mann and Sudermann, and today 
we are aware of the novelist, 
Thomas Mann 

Rossiao Writers 

Russia had no literature of 
significance until the nineteenth 
century, but since the revolution of 
1916, she has begun to create at a 
great rate, though her achieve- 
ments are still little known outside 
her boundaries Before this time 
there were several names of first 
importance, particularly Tolstoy, 
Dostoievski, Turgenev, Gogol, 
Pushkin, ClKkhov, Gorki 

Tolstoy’s War and Peace and 
Anna Karenina are classed among 
the great novels of the world His 
other works like Resurrection and 
The Kreutzer Sonata arc second- 
rate The last named is the screech 
of a fanatic Dostoievski’s best 
works are Crime and Punishment 
(a murder story wntten with m- 
tense power), The Brothers Kara- 
mazov, and TTie Idiot — faintly re- 
mmisccnt of Thackeray’s The 
Hewcomes Turgenev’s Virgin Soil 
IS an unmistakable masterpiece, 
and so is Gogol's Dead Souls 

Chekhov was a great dramatist 
who dehberately aimed at being 
unmelodramatic and made his 
characters dnfi in and out of a 


room as they do in real life The 
Cherry Orchard and The Seagull 
ate typical examples of bis work 

ScandinaTtan literature 
In Scandinavia, the foremost 
name is that of Ibsen, the Nor- 
wegian dramatist, who dragged 
real life problems on the stage and 
had no time whatever for the arti- 
ficialities of (he theatre in other 
countries. Ibsen's poetic drama. 
Brand, is little known, perhaps, 
but Peer Gynt has an mtemational 
(eputation in its operatic form 
His social plays, written in prose, 
attack conventional ideas and ideals 
and when they were first produced 
in England the author was de- 
nounced as immoral One cntic 
described Ghosts as an open sewer' 
They are judged by different 
standards today, but in Vjciomn 
days they were a shock to British 
feeling for good taste The most 
widely known are The Wild Duck, 
A Doll's House, The Master Builder 
and Pillars of Society Ibsen’s 
mfiuence was profound, and deeply 
affected the Bntish dramatists, 
Pinero, H A- Jones and Shaw 
Strmdberg, the Swedish drama- 
tist, 1 $ less appreciated and it is 
doubtful whether his plays can be 
reckoned among masterpieces, 
although The Father created a 
temporary sensation 
Among other Scandinavians of 
note the Danish writers, Hans 
Andersen, author of children’s 
fairy stones, and Georg Brandt, 
the cntic, may be mentionei 

Tite Araencan CbnfritKition 
American authors produced little 
of permanent importance until the 
beginning of the twentieth century 
Today, in drama, novels, and short 
^ones, the Amencan contribution 
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Fig. 8 )yalf n'htman (JSJ?~tS92}, a rinte 
Ofui ortgtnal American pott, knoyfn to 
man* osbemt esstniially a ‘ child of nature ” 


to world literature is per- 
haps second to none. 

In the nmeieenih century 
there were the American 
poets like Longfellow, 

Lowell, Whituer and Walt 
Whitman (see Fig. 8), but 
with the exception of the 
last tiamed, ite work was 
largely imitative Long 
fellow was a weaker edition 
of Tennyson, for instance 
Tbcir novelists were popu 
lar — Fenimore C^per. 
Nathaniel Hawthorne, Bret 
Harte, Harriet B^her 
Stowe, Louisa Alcott, and 
a score of others Haw- 
thorne’s The Scarlet Letter 
was a notable achievement, 
but the rest matter htile 
today Of greater ngmfic* 
aace were Edgar Allan Poe, 
who was 3 Rtascer of the art 
of the uncanny short story 
and the ongioaior of the pnvate 
detective as hero, SVhyte-MelviHe 
who wrote hfoby Diek, and the 
humonst, Mark Twain, author of 
Tom Sawyer and Huckleberry Firm 
Among critics, essayists, wnteis 
of be-Iles lettrrs, we should remem 
ber Thoreau, Emerson, and Oliver 
Wendell Holmes, author of the 
cbamung Breakfast Table senes 
But Amenca gave the world two 
histonans who come wuhin the 
first class along with Cibboo. 
Carlyle Mommsen, Crete, etc. 
They are Prescott whose Cortquest 
pf Mexico and Conquest of Pent 
are fasctnatiog as any work of 
fiction, and Motley author of The 
Rise aid Fait of the Dutch RepubUe 
Najnes of living wtiten have 
been avoided as far as possible 
throughobt tlds chapter, but in 
order to give s fair impression of 
America’s coninbutions to litera- 


ture It IS oecessaiy to roenuon a 
few men and women who are doing 
original work of high importance 
Among present-day dramatists, for 
example, no Dames stand higher 
than Eugene O Neill (author of 
Atournm^ Becomes Etectro, ■S’rmnge 
fnJerlude, etc.) , Elmer Rice (author 
of Sfreer Scene, Counsellor at 
la*, etc). Maxwell Anderson, 
George Raufmann, Marc Con- 
nelly. Phihp Barry, and Paul 
Green 

lo the field of fiction, too, there 
are a number of outstanding names 
— so many that it is not possible to 
select particular ones for tnention 
without domg injustice to others 
who ought to be desenbed in 
detaiL One name, however, may 
petbaps be given that of Sinclair 
Lewis, author of Babbitt, Main 
Street, M^tm Arronsmith, and 
Other books about Amencan (ife 



CHAPTER 13 


OUTLINE OF MUSIC 

Classical and popular music Purpose of music Programme musii 
Materials of music Musical forms The piano Style m music Thi 
orchestra Chamber music Opera Oratorio and cantata Madrigal 
and motet Song composers Classical period Romantic movement 
Impressionism in music Modern music Musical masterpieces 

A T least one rebable dictionary vague and elusive, it can mean 

ZA defines music as "melody aod many different thmgs to as many 
J. iharmony, a succession of different people There is a world 
sounds so modulated as to please of difference between the music of 
the ear." Now that doesn’t get us an Indian ceremomal dance and a 
very far because we immediately Beethoven Symphony, or a croon- 
want to know whose ear is to be er’s song and a Wagner opera 
pleased yours, mine, Duke Eilmg- In this article, however, we are 
ion’s, Seethoven’s O^thoven was concerned mostly swth what is 
deaf, by the way'), or those of the commonly called classical music, 
famous judge who said he couldn’t It can range from a simple and 
tell the difference between Cod charmmg little song like Schubert’s 
Save the King and Rule, Bntanma' Ave Maria to a profound, complex. 
The point IS cfut there’s no such andsouI-sctrringworklikeBrahms’s 
thing as the car Ears are not Fourth Symphony 
standardized like needles or a Many people who are not at 

particular make of car The sense traded by classical music — or 
ofhearmg vanes among individuals rather think they are not — warn 
as do the senses of sight, smell, and to know why all this highbrow stuff 
taste should be superior to the other 

Another reliable dictionary tcUs kind of music — swmg, jazz, or 
us that music is “the art of com musical comedy, which the majonty 
bimng sounds with a view to of people prefer Unfortunately, 
beauty of form and expression of the majority of people prefer their 
emotion ’’ Well, we have all amusements and entertainments to 
listened to a lot of music, most of be of a kind that require neither 
it by dry as-dust old .professors, .physical nor mental effort That 
which aciueves a certain beauty of is why chess is not a popular game 
form but is without emotional andwhy themajontyofmcnprefer 
appeal On the other hand we all to watch a game of professional 
know the kind of song churned out football rather than play them 
by Tm Pan Alley and sung by selves as amateurs 
crooners which has no beauty of The classical-music lover knows 
form, but is full of emotion that his land of music is superior to 

So we see that the term‘‘musjc”is other kmds of music because it has 
Hwi — 2 4SI 
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a spiritual and intellectual appeal 
as well as an appeal to the deeper 
emotions The socalled popular 
music of today, like so many other 
things, IS synthetic It is turned out 
mechanically from ingredients that 
are specially selected to titillate 
the kind of ear which hears but 
docs not listen Commercial music 
of this kind, like the commercial 
him and novel, must conform to a 
set formula and paifem Those 
who bnng thought as well as feeling 
to their listening viewing or 
reading see through these cheap 
devices and are sickened by their 
synthetic qualities and monotonous 
repetitions 

Nevertheless, even though a 
person may be infatuated with 
crooning or what we may caB 
synthetic music from Tm Pan 
Alley, he can quite easily transfer 
his interest and affections to music 
that » really wonh while, if he 
takes a little trouble and uses !us 
bead as well as tus heart 

Swing and Jazz 

While on the subject of popular 
music It might be worth while (o 
describe the essential character- 
istics of swing and ]azz, upon 
which few people seem to be clear 
Both modem dance music and 
swing derive from jaa. which was 
the first m the held Its history 
goes back to just before the First 
World War s^hen America became 
interested in negro musicians who 
had evolved a unique style of 
playing of their own 

Most of these musicians did not 
read music, but by means of 
natural musical gifts they acquired 
a technique of playing vanous 
musical instruments (such as the 
trumpet, trombone, and saxo- 
phone) tt^t was outstanding in 


Its bnlJiant virtuosity They would 
take a tune — ^more often than not 
of negro ongin — and improvise 
upon It, usually m the form of an 
ei^t bar blues, wilh great skill and 
nchness of arabesque and decora- 
tion 

A distinctive feature, of course, 
of these improvisations was the 
exploitation of syncopated rhythms 
and the necessity to keep to a 
fundamental beat of four m-a bar 
This became known as jazz and 
later many of its eJemenfs, particu- 
larly syncopation, became absorbed 
in dance music 

Swing IS a comparatively recent 
term. It applies to a kind of jazz 
whidi IS not improvised but played 
from written parts It is often the 
wortt of very clever and mgemous 
‘ arrangers’* who know how to get 
the utmost effect out of a large 
OTcbcstra (pure jazz, of course, 
IS and can only be played by a 
small number, rarely more than sue 
solo players) But both swmg and 
jazz arc of necessity very limned for, 
apart from anything else, it seems 
impossible for these styles to get 
away from the monotonous four- 
ID a bar rhythm and a certain 
stereotyped harmonic scheme 

Classfeal Miulc 

In classical music, however, 
compared with swing and jazz, the 
possibilities of vaned harmonic 
colour and subtleties of rhythm arc 
almost unlimited The appreciation 
of classical music is by no means 
the pursuit of an intellectual It 
has nothing to do with profound 
learning, it is merely a matter of 
good taste Of course, there is 
nothing criminal in likmg music 
that is crooned and swung, any 
more than it is cnnunal to prefer 
mutation jewels to real jeweb or 
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synthetic jam to home-made jam 
But whereas today the best quality 
m material things costs more 
money than most of us can afford, 
the best music costs us nothing — 
well, in Great Britain no more than 
a few shillings a year for a radio 
licence 

Once anyone becomes really 
interested m classical music he 
relegates other kinds of music to 
their proper place m the back- 
ground In other words, he hears 
that music but he docs not listen 
to It intently, as he would to 
classical music Classical music 
will open up a new world that will 
satisfy you from every point of 
View — emotionally and spiritually, 
and intellectually if you wiU It is 
something of which it is impossible 
to tire, It becomes a part of your 
normal experience and is as neces- 
sary as food or drink 

The Purpose of Music 

What IS the purpose of music? 
We are often assured that “music 
must teach,” and therefore music 
IS not an end m itself but a means 
to an cad — the end is to express 
philosophical, religious, or political 
truths This, of course, is quite 
untrue as it is unpossible to produce 
a piece of music that describes in 
terms of pure sound such things as 
Plato’s theory of ideas, or the equity 
of free trade 

Granted that a piece of music 
can be turned into a symbol of any 
of these ideas, but the musical 
values still remain unaffected Hierc 
IS no reason why a slab of concrete 
should not be made the symbol of 
a slab of chocolate and the result 
will no doubt pass every test of the 
imagination, but it would obviously 
be unvnse to eat it 

A composer is, of course, in- 


fluenced by his social, economic, 
and intellectual environments, 
which provide him with the neces- 
sary stimulus ,to create and to 
express himself But what he 
creates is the result of (he stimulus 
and not necessarily an interpreta- 
tion or translation of it Music is 
not emotional m itself the emotion 
conMs from the listener — it is the 
personal reaction to musical sound 
Definite emotional suggestion m 
music IS therefore largely a matter 
of assoaation It is surprising how 
many music lovers confuse what 
music can do with what music is 
Thus, it is the music that matters, 
whether the composer intends it to 
symbolize or to depict a world 
revolution, an express tram, or a 
sweet young thing trippyjg through 
the meadows piciung dandelions 
As mentioned previously, any music 
that requires a literary interpreta- 
tion to be understood is bad music 
A knowledge of Shakespeare’s 
Romeo and Juhet will not make the 
music of Tchaikovsky’s overture 
sound more beautiful What added 
enjoyment may be obtained from 
listening to Tchaikovsky with 
Sbatespeare in mind is non musical 
The vase cannot affect the essential 
beauty of the rose, nor the frame 
the essential beauty of the picture. 

On the other hand, there is 
nothing wrong in a composer writ- 
ing a piece of music to illustrate a 
story or poetic idea It is merely 
wrong to judge music on non- 
musical grounds, and to invent a 
programme to, say, a Beethoven 
quartet where none was intended 

Pfogramme Music 
Story-telling in music is called 
programme music, and programme 
music IS a legitimate style of com- 
SHKition When a composer wntes 
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m this styJe, a knowieds* of 
intentions certainly adds to the 
general effect, but no music '*onlMf 
of the name relics on a story to 
make clear its tneamng. Literature 
and painting are much more 
efScient vehicles for telling a story 
than music, music should be 
listened to for its own natural 
beauties One docs not ask the 
meaning of a beautiful landscape, 
therefore why ask the meamog of a 
beautiful patiemof musical sounds? 

Materials of Music 
Every art is cooditiooed and 
limited by the materials u uses 
The sculptor works with stone, the 
painter with canvas and colours, 
the poet with words, and the 
musteiao with sound All the arts 
exocpting music have for (hetr sub> 
jea matter couerete things and 
ideas related to evrty-day expen- 
encts. But the subject matter of 
music IS sound, which is an abstract 
material Musical sound broken 
up into its compooent parts con- 
sists of melody, rhythm, harmcoy, 
colour and form 
The basis of all European music 
from the very begioning up to tbe 
present day u melody One might 
ask the tjuesUon here whai is 
a good or a bad melody'^ Maior 
learned musicologuts have attempt- 
ed to analyse tbe charactensOcs of a 
good melody and those of a bad 
melody, but they have met with 
little success because the many 
exceptions disprove Uie rule The 
test of a good melody would appear 
to be that it lives through the ages, 
that IS to say that the majoniy of 
people in eaidi generation contmoe 
to play, siQg, or whistle a certain 
tune We all know that Annie 
Laune and The Londonderry Air 
are fine melodies and that the vast 


majority of the popular tunes of 
today are not, because scarcely 
anyone wants to bear the majoniy 
of tbe popular tunes again alter 
Uiey hast reached the end of tbeir 
short life of a few months. 

The importance of melody in 
ctassiCil music is not so niu(± in 
the quaLty of the tune itself, but 
what the composer makes out of it 
in tbe course of his composition 
Thus there are melodies that can 
be sung, such as tbe famous tune 
tn the first movement of Schubert’s 
Unfinished Symphony, and there 
are melodies that rely on their 
treatment for their full significance 
— for instance, the well-known ral- 
a ut tat, or postman's knock, 
theme in the first mosement of 
Beethoven’s Fifth Syrophony, whsii 
IS more a thythnuc mouf th^ wbst 
we might call a tune for smpag. 

Every penod u the histon' of 
muse baa bad lU own idea] of 
melody In tbe early times of tbe 
troubadours and sunstrtls, before 
large choirs and orchestras came 
into existence, music vras confined 
to melody alone — that u to say, one 
melodic fine without any harmony 
lo support It. Evcnlaallv, however, 
this Lmd of music became mono- 
lonous, and composers relieved the 
monotony by singing tbe same tune 
umultaneously at intervals of an 
octave, a fourtlz, or a fifth abov e or 
below iL Sufi more variety of 
sound was added when two dif- 
ferent or independent melodies 
were sung at tbe same time, and 
thus was bom tbe art of counter- 
point, or pol)phony. 

Rhyltmi 

Tbe most important ingredient 
of melody is, of course, rhythm, 
■niere IS no such thing as melody 
without rhythm, but there can be 
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thythra without melody There are 
two types of rhythm restricted and 
free Restricted rhythm is tied to 
wbat we call the bar line, which 
means that a tune is divided up into 
equal lengths begitmiog with a 
strong beat Any march or waltz 
tune ^ves a perfect example of 
restneted rhythm Free rhythm 
1 $ much more subtle and difBcutt to 
explain Fr« rhythm was the 
characteristic of all music up to the 
sixteenth century, before the bar 
hoe ivas invested Its distinctive 
qualities are registered meotally 
rather than by tapping with the 
fingers or the feet To hear the 
diffcrcooe, it is well worth making 
a special point of listening to a 
broadcast programme of Eliza* 
bethan nudngah or early church 
music 

Harmony * 

In the sixteeach century the art 
of polyphony, or cootbitung melo- 
dies, in vocal music was earned to 
an incredible state of ingenuity 
It was nothing Tor a composer to 
write a piece of music m eight or 
even sixteen difierent parts — in 
other words, eight or sixteen dif- 
ferent melodies were being sung 
at the same time It is obvious that 
the combining of a number of 
tunes produced the sunulianeous 
sounding of a number of notes at 
any one given moment This com- 
bining of notes, or rather tones 
produced what is now called har 
mony and composers began to 
alter their style of composition 
Instead of writing a piece of music 
m which melody was set against 
melody they wrote one tune and 
supported it with blocks of har- 
mony, or chords By the eighteenth 
oentury harmony began to be 
accepted for its own expressive and 


colourful qualities and not merely 
as a haphazard result of combining 
various tunes The extraordinary 
difiereoce in style between poly- 
phonic music and harmonic music 
(S best shown m the comparison of, 
fet as say, a school class singing 
Three Blind Mice and a pianist 
pla)ong RachmaninoS^s Prelude in 
C sharp minor 

Mnstcat Colour 

Colour IS a term we all frequently 
use when wntmg and talking about 
music The essence of colour in 
music IS contrast in sound, which 
consists of three elements tonality 
(key), harmony, and timbre 

The feeling for and recognition 
of key colour is the most subtle 
and elusive element of the three, for 
tt IS largely a matter of personal 
feeling based on a highly-trained 
ear 

Harmonic colour is produced by 
the selection, combination, and 
contrast of chords. Here are some 
obvious examples picked at random 
which are often broadcast the 
opening of Mendelssohn's Over- 
ture A Midsummer ffigfit's Dream, 
Mozart's Overture Don Cjovuiwii, 
Wagner's Prelude to Tnstan and 
Isolde Chopin’s Prelude in C 
mmor (see Fig 1), Elgars Intro- 
duction and Allegro for Strings, 
and Debus^’s Stnng Quartet 

Tlnibre or tone colour is pro- 
duced by the cwibination and con- 
trast of the vanous instruments of 
the orchestra and therefore it is 
often closely bound up with har- 
monic colour In the orchestral 
musii. of Debussy and Delius, for 
mstanco, the harmonic colour and 
the tone colour are inseparable 
An example of tone colour m its 
simplest terms is the notes C-E-G-C 
played as a chord on ihepiano, then 
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plajed by a stnng quartet, and 
finally sung by four voices The 
chord IS exactly the same in each 
instance, but the timbre or lone 
colour IS quite different 

Form in Music 

Form m music is as necessary as 
form m any other of the arts The 
essential characteristics of form are 
balance and proportion The 
human body, the apple, the table, 
and the chair, under normal con- 
ditions are perfectly balanced and 
proportioned So with music 
‘Form, ’ says Dr Percy Scholes in 
77ie Oxford Companion to Muste, 
*'is one of the composer’s chief 
means of avertmg the boredom of 
tus audience If he possesses the 
power of spinning out shapely 
melody, as a spider spins out 
thread he has one such means, and 
perhaps the most fundamental one 
of all To this may be added the 
gift of rhythmic subtlety enabling 
him to add significance to his 
melody and that of harmonic apt- 
ness, enabling him to colour it 
beautifully — both of which increase 
bu channs of commanding and 
retaining attention But the appli- 
cation of all th^e gifis must be 
according to some pnncipte of 
form or his audience will soon be 
yawning " 

All music, whatever its style, 
must have form Even the most 
synthetic dance tune of today has 
Its form, although, of course, of 
the simplest and most stereotyped 
kind Furthermore its harmony is 
confined to less than a handful of 
elementary chords and its rhythm 
IS as obvious as that of an ordinaiy 
inarch That is why musicians are 
so bored when listening to ordinaiy 
synthetic dance music Music that 
IS to cbim the senous attention of 


intelligent people must contain 
plenty of \arietv m treatment and 
development as well as repetition 
There is no virtue in simplicity for 
Its own sake; nor, for that matter, 
in complexity. They both have 
their places m the ultimate scheme 
of things Nevertheless there is a 
wealth of difierence between The 
Londonderry Air and I Love My 
Baby, and My Baby Loves Me — 
the difference between a natural 
violet and one made out of Cello- 
phane 

It IS obvious that the shorter a 
piece of music the simpler is its 
fonn History shows that musical 
compositions have tended to be- 
come longer and therefore more 
complex Up to the sixteenth cen- 
tury five minutes was the limit of 
an instrumental work The average 
length of a symphony m the 
eighteenth century was twenty four 
minutes, Beethoven extended his 
symphonies to a length averaging 
thirty seven minutes, Brahms’s 
symphonies average forty minutes, 
while Elgar's go to forty-one; 
finalfy. Mahler's Symphony No 8 
lasts over an hour' 

Basic >tusical rorms 

There are sue basic musical 
forms two-part (binary), three- 
part (ternary), first movement or 
sonata form, rondo, air with varia- 
tions. fugue 

A piece of music in two pari form 
falls into two sections, A and B, 
which are based on the same 
melodic ideas but contrasted m 
key This was the favourite form 
used by seventeenth and eighteenth 
century composers m their instru- 
mental music, songs, and hymn 
tunes 

Thrte-part form is more elaborate 
and varied m its appeal, for it 
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Polish composer (WO 1849) 

consists of three clear-cut sections, 
A-B-A* A has its own tune and is 
self-contained, B has also its own 
tune m a new related key and is 
self-contained, A ts then repeated 
to round off the composition Hie 
minuet and trio movements m the 
symphonies of Haydn and Mozart 
are all cast m three-part form, 
which became la^Iy used by 
composers from the later part of 
the eighteenth century onwards to 
the present day It has become a 
favounte form for songs and short 
piano pieces 

Sonata form is an extension and 
elaboration of three-part form 
It IS perhaps the most highly 
organized form m musical composi- 
r.vxe Ns 

design as used by the early classical 
masters, such as Haydn and 
Mozart, who invented and per 
feaed sonata-form, it is this A 
(first tune leading to second tunc 
in a contrasted key), B (develop- 
ment of either or both of the^ 
tunes), A* (first tune repeated and 
followed by second tune, this time 


transposed into the same key as the 
first tuneT, and finally a coda or 
endmg 

That IS the basic idea of sonata- 
form. but in actual practice each 
composer elaborates and extends 
in a hundred different ways to suit 
his musical purposes Sonata-form 
IS a free rather than strict form 
In fact. It IS more a style than a 
form 

The ronJo is also an extension of 
three part form, m whrch new 
episodes arc added alternating with 
the repetition of A Thus — A-B A* 
C-A*-D There is no elaborate 
development of tunes as m sonata 
form 

Atr or theme with variations has 
always been a form that has 
attracted composers, for it has 
infinite possibibties Variation 
form is the equivalent of the essay 
mliterature Just as Charles Lamb 
or Robert Lynd will take some 
random topic and toy with it in 
words for the sheer amusement of it, 
so the skilled composer will take 
a them©— his own or someone else’s 
— and use it as a thread on which 
to string a whole senes of musical 
beatb If he knows his job — and 
most of the great masters have done 
some of their best work in the 
genre — he gives the listener double 
pleasure pleasure in the music for 
Us own sake, and pleasure in spot 
ting the connexion with the theme 
from which it denves 

p£sh»ps ibf njoN di®niif Xosst u> 
explam to the uninitiated is the 
fugue, which is as stnet in its 
underlying principles as the sonnet 
in poetry The fugue, which is of 
vo^ denvation, is essentially a 
contrapuntal form, that is to say 
It IS concerned with the interweav- 
ing of melodies Thus the greatest 
days of the fugue were when 
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counterpoict tbs basts of all 
music, and it reached its aerutb to 
the music of Bach The fustic, 
hoft-Tsw, has remained a popular 
fona acDong composers of all later 
penods, tndudutg those of today 

"A fugue IS a composition u 
nhich one s oice runs a%ay from the 
others and the hearer from them 
all,” said a v>it Ibe course and 
fuoctioos of a Fugue cannot be 
dssenbed m detail hire. It may be 
defined as a compositioa id scbicb 
one melodic idea, or st»ce as it is 
ofles called, is contrasted mth 
other ideas A oompositiou la 
fugue form grows naturally out of 
the opening melodic idea vifaich is 
repeated m turo by (he other 
s-oices according to the ottmber of 
pans— two*part fugue, three pan. 
four part, etc. These ideas are theo 
treated u a certaui presented 
rtuoner, whidi gsses eiety oppor* 
tunity for a composer to d^Iay tus 
ingenuity Despite the fact that the 
fugue ts the most aruGcul of 
musical forms and has a deep 
intellectual appeal, the great com 
posers base u»J u as a \eh»de for 
expressing some of tbeir profound* 
est emouoos. 

These Six forms, as mciitiooed 
previously, are the six basic musical 
forms The most important form 
used for all the vnuied kinds of 
mstnimemal music w hich Qourished 
aflcr the eighteenth century is 
sonata form. Sonata form is 
closely allied to the concerto, 
symphony, and sonata, which de- 
selopcd together during the second 
half of the eishtcenlh century 

TtK Sonata 

The sonata is WTittett for either 
one or two insmjmenu a stdo 
piano (occasionally a solo Mobn or 
'cello) or piano and violm, piano 


and 'cello, pano and ctmnec, and 
so on. It consists usually of three or 
four contrasted laotemcnts, ot 
w hich at least one mov'ment (oAen 
the first) IS desiesed is sonata 
form. The second mot'cnjent is 
usually an expressire slow move* 
meat {in, say, ihree^port form, 
varuuon fortn, or sonata form) 
The third movement is a graceful 
minuet and mo. or froroBeethown 
onwards a seberao (ltterally“pke") 
which is in a bnlhani and some- 
tunes humorous style denving m 
form from the minuet The fourth 
movement, called the finale, may be 
in rondo or sonata form or may be 
in the form of variations. 

Xbe Symphony 

The sytrv'hofiy » really a sonata 
for orchestra. No u*ord m the 
vxicabulary ofmuuc ts more loosely 
used and misunderstood than the 
word symphony Many listeners 
use the word m its archaic sense of 
“barmoDy’’ or “consonance of 
sounds." Originally it did mean 
* sounding toedher.” and up to the 
tone of Haydn and Mozart various 
kisds of compositions written for a 
otimbcr of mscniiiKnCs were called 
symphonies. But from that tunc on- 
ward owutg largely to the umova* 
iioas of Haydn and Mozirt, 
symphony became the term for an 
orchestral sonata. 

As tune went on it was natural 
that the form became extremely 
stereotyped and the academics 
began to look upon the design of a 
symphony as a fortnula rather ihan 
a living form Beethoven brousdit 
the classical symphony to its hip- 
est stage of devclopmcm by break* 
mg most of the mechanical rules of 
his academic predecessors and 
comemporanes He, of course, 
suffered dcmion for his danng 
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innovations, but new ideas in art 
as welJ as hfe are always bitteriy 
opposed by the hidebound and the 
intellectually moribund 

The academic view of musical 
form,unfortunatdy,persistsiD some 
quarters to this day. And profes 
sors still adjust tbcir spectacles 
on their long and serious noses and 
measure a new symphony tvith the 
tape rule of the past, and if il docs 
not largely conform to textbook 
regulations it is dismissed as 
another example of “modem m 
eptitude ” 

After Beethoven the symphony 
received new impetus from the 
romaaiic axmpcsei^ and there nos 
a strong reaction against the wntmg 
of stereotyped sym^^onies Berhoz 
made his symphonies tell a story, as 
10 his Fantastic Symphony, and be 
introduced a “fixed idea,’ a theme 
or motive that runs through the 
entire work and is modified accord* 
mg to the literary ideas or pro* 
gramme which the music sets out to 
illustrate And finthermore the 
design of the actual symphony was 
dictated by the everts be wished to 
illustrate A little later came Uszt 
who developed this romantic con- 
ception of the symphony on very 
elaborate and original lines His 
Faust Symphony, for instance, is 
more bke a giant symphonic poem 
and bears little relation to what we 
call the “classical” symphony 

Other composers, such as Franck 
and Tchaikovsky, adapted the 
symphony to their own peculiar 
needs— -to exploit a philosophic 
rather than a literary programme 

The chief aim of later mneteenth* 
century composers and those of Ibe 
present century was to create eilbcr 
m movements or in whole sym- 
phonies a musical organism that 
grows naturally and inevitably from 


their initial themes, which is a very 
different conception of musical 
form from that of the classical 
masters The symphomes of 
Sibelius and Borodin are admirable 
examples of this tendency 

The classical conception of the 
symphony was earned on by Men- 
delssohn Then came Brahins who 
founded his style of symphonic 
wntmg on Mendelssohn and Bee- 
thoven, Ignoring the innovations of 
his romantic contemporaries His 
four symphonies show the magni- 
tude of hia genius to the full, 
and withm the austere Imutations 
of Ills art, he showed an mdivi- 
duabty of thought aod power of 
expression that only the greatest 
masters of ipusic have equalled 

The Concerto and Other Forms 

The concerto is a sonata for one 
or more solo mstroments with 
orchestral accompaniment The 
ongmaJ meaning of the term 
concerto was to denote a piece of 
music to be played by several 
instrximeats together, and there- 
fore there was litUe difference 
between early concertos and early 
symphonies Corelli, Bach and 
Handel wrote concertos for string 
orchestra with special parts for 
srdo mstnimentS, the two groups 
being used m contrast — the former 
was called the concerto grosso, the 
latter the concertmo 

In form and style the concerto 
IS derived from the Italian vocal 
ana, the whole essence of which uas 
the effective opposition of a solo 
voice against an instrumental back- 
ground, and also the blending of 
the two opposing forces Thus 
down to the present day the chief 
element in concerto style is the 
opposition of unequal groups of 
instruments, although the more 
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mods-m conctnos arc largely coa- 
cemfd mih the exploitation of one 
solo mstfumeot. 

Tw other cssenuaUy orchestral 
forms are the on&rlurt Sfld the 
symphoiLC poem or tone poem. 
Since the nineteenth century the 
ovemire has served trvo dtsunct 
purposes {a) as a rletachable 
orchestral introduction to an opera, 
such as Wagner’s overture Tann- 
hausrr, of (h) as a concert piece, 
such as Beethoven’s overture Ct>no- 
lait In form the overture usually 
foUoei's the design of the first move- 
mcDi of a sjTiiphony 

Ihe poem dates from 

the raid-runeteeoth century nbeo 
Ltsa tegan to produce his senes of 
sjtnphoac poems. Hts conception 
of this sew musical fonn was an 
extended and conttnuotrs compou- 
UOB fohowmg a sequence ofiitemy 
id»s or emoiionaJ moods. These 
ideas or moods are suggosted m the 
music by the transfomutioosoftbe 
mam theme which rqiresents the 
main idea of the literary stoty 

There arc other forms, such as 
the canon, aocturae. study, aod 
many dance fomis, all of vvltich 
cithCT follow or are denved from 
the SIX basic forms mentioned 
above However, it must be men 
uoned that all chamber music 
roughly up to the tune of Haydn 
and Ntozart was written m the 
vanous dance forms, ^ter that 
time sonata form became the pre- 
ermtttni pattern. Thus a ino « 
QOthsng more than a sonata for 
three solo mstnintents, a quartet u 
a sonata for four, and so on 

The PuDQ 

A few words must be said at this 
pomt about the piano Due to us 
ability to reproduce harmony in its 
widest ranges as well as melody; 


the piano tm renamed the most 
popularorallinstnimenis. Broadlv 
spcaijDg, every other instruiatni 
(ejuxpt the organ and the harp) 
demand other instmmenis to pro- 
vide an accompaniment, but not so 
tbs piano which can ewn act as a 
substitute for an orchestra 
Aichougb tbe what puao cams 
into existence at the beginmns of 
the eighleenih century, it w-as not 
until the end of that century when 
Its mechanism bad been consider- 
ably improved that it began lo 
supplant those earlier aod unique 
keyboard instrumeots, the vugnul. 
spinet , clavichord, and haipsichonl 
UaTortUfiately it is the common 
practice today to pby ibe beautiful 
iiteraiure for these uxstruments— 
the works of such En^ish compos- 
m as ^\’lIllam Byrd, John Bull, and 
Orlando Cibb^, the French 
composers Couperin the Great and 
Rameau , and the Itahaa Domecuco 
Scarbm— on the modero ptano 
The piano receivTd ils first great 
unpcTus from BeethoveowhowTOte, 
apart from a host of other music, 
thirty two sonatas and five coo- 
ccftps for u, in which the capabili- 
ties of the instruiTKOt are exploited 
with real understanding. S^uben 
followed closely on Beeibovm’s 
heels. Then came Chopm and 
Schumann aod later Brahms and 
Uszt who exploited the genius of 
the pjsno lo us fullest extent Not 
only were thase composers fuse 
piamsts themselves, but they were 
surrounded by virtuoso playiers who 
established the piano as a popular 
solo instrument Owing lo the 
experiments in and advance of 
ptano technique made by these 
composers and virtuosos the 
m-*charusni of the mstniment was 
perfected m almost every detail 
during the nmeiceoib cailury; 
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indeed, the modem pianist has not 
only a magnificent, responsive 
mstrumeat at his command, but a 
wealib of great music that equals la 
quantity and quality the finest 
achievements m any other branch of 
musical composition 

Stvie ui Music 

The perfea style in art is that 
which IS most effectively adapted to 
all conditions and circumstances of 
Its presentation The most unpor 
tant conditions are those of 
material Thus a work of art in 
stone demands a different style to 
another work fashioned out of, say, 
iron In music the conditions of 
style are similar In his excellent 
book St}le m Musical An, Sir 
Hubert Parry says “the simplest 
paralleltothediff'erences of material 
10 plastic arts lies m the vaneties 
of means by which music ts to be 
performed and made appreciable to 
sense All music which is worthy of 
the name must, in the nature of 
things wntten, be performed by 
instniments or voices, and they 
all have their particular idiosyn 
cracies Organs have their special 
aptitudes and tbeir speaat mapci 
ludes, and the music which is 
%vntten for them, if it is to attain 
any degree of artistic perfection, 
must be based upon a recognition 
of the fact Violins have their 
special powers of expression and 
effect, and theirspecial limitations 
hoiTK isifc rlrcffs, sad rrevwjwissy 
theirs Voices can do certam things 
that instruments cannot do There 
IS, as it were, a dialect appropriate 
to each instrument and each class 
of voice ” 

If there is a st>le for eadi 
mdividual instrument there is an 
even more marked and individual 
style between say the orchestra and 


the stnng quartet or chorus The 
orchestra js capable of almost 
unlinuted complexities of treatment 
and it offers a vast palette of finely 
graduated colours There is no 
question about the fact that the 
orchestra is today the most popular 
medium for making music The 
conductor and his orchestra have 
taken the place m public esteem of 
the old trick virtuoso, particularly 
the pruna donna, which, musically 
speaking, is a very good thmg 

The Orchestra 

It has been claimed that the 
modem orchestra is one of the 
supreme triumphs of the human 
mmd, comparable to the discovery 
of the ivhee) and the power of 
electnnty This ts undoubtedly 
true, and therefore it is quite 
understandable ivhy the orchestra 
vvith Its infinite variety ofexpression 
and colour appeals to the imagina* 
tion of the vast music loving public 

The history of the development 
of the orchestra is an interesting 
subject The first to realize the 
possibilities of massed instruments 
as an accomparument to vocal 
music was Monteverdi, that great 
composer of opera and madngals 
Then came Bach and Handel, who 
did much to develop orchestra! 
technique But it was left to theu* 
successors to realize the possibili- 
ties of colour as a quality in itself, 
and therefore to treat instruments 
iodnrdusllj’ Rissdcsbws 

Concertos of Bach and the con 
certi grossi of Handel show that at 
that time there was no -standard 
orchestra, and there was very little 
diflference m the treatment of one 
mstrumeni and another, stnngs 
WDodwmd, and brass often playing 
exactly the same types of passage 

The founders of the modem 
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FiS 2 The Bruuh Brcadcasttni Corporation s S>n phony Orehettm wth 
m conduetor S r Adrian Boufr fhah tag the numbers and Astrtbuitort of the 


orchestra and of tu most higUy 
organized des gru the symphoay 
xnrt Haydn Mozart and their 
contemporaries The strides made 
in the use of instrumental colour 
can be seen m the last symphonies 
of Haydn and Moian 
W«h the nmeteenlh century 
came a vast unprovettieat in Uk 
mechanism of brass and wmd 
instraments and Beethcncn mlro- 
duced many innovations that were 
to prepare the way for the esplo ta 
tion of colour as a deGiute mus c:U 
value by the great romantic com- 
posers from Berl oz to Strauss 
Elgar and Debussy The use of 
orchestral colour was now looked 
upon much m the same way as the 
and.hiiib.'tSisfija. 
and contrasts of orchestration were 
used for pictonal and expressive 
ends Thus composers came to 
thmk orchestrally and both melody 


aad harmony were conditioned hy 
the orchestt^ concepuoru 
Wtth composers of today there 
has been a revolt against the 
romantic treatment oT the orches 
tra and compose/a such as Stravin- 
sty Respighi sind Prokofiev haw 
exerc sed theu- ingeouity m exploit 
mg the more piquant and 
grotesque characteristics of the 
insiniments of the orchestra 
Few music lovers realize that the 
great orehesixas of today are 
a product of about the last seventy 
years Towards the eod of the 
eghteenth century when Haydn 
and Mozart were wiitiag thew 
finest symphonies one of the best 
(M^estras m Europe the Concert 

three players 50 first violins 8 
second violins, 4 violas 10 cellos 
4 double basses, 3 flutes 2 oboes 
2 dannets, 3 bassoons 3 horns 



OBOES (J) COX ANCWJS (J) SECOND VIOUN5 fl5) HARP (1) 

instruments The eiravnng ts based on <t photograph taken at Bedford tn I94S 
b^ote at this perforrmnte the orchestra mm not at its full strength 

2 trumpets, 1 trombone, 1 drum lower than the standards of our 
But the average orchestra of tiiat own time 


penod had considerably less 6 
first violins, 6 second violins, 3 
violas, 3 ’cellos 2 double basses, 
and a veiy varied, often uicomplele, 
numberof wind players 
Even as late^ 1850 when Liszt, 
who worked ^der fairly favour- 
able conditions at Weimar, pro- 
duced Wagner’s Lohengrin for the 
first tune he had an orchestra of 
5 first violins, 6 second violins, 

3 violas, 4 ’cellos, 3 basses, 2 flutes, 
2 oboes, 2 clarmets, 2 tessoons 

4 horns, 2 trumpets, 1 trombone, 
I tuba, and 1 kettledrum — a total 
of thirty-eighl players for a nch 
and elaborately scored work bke 
Lohengrin! Furthermore, one must 
remember that the technical stan- 
dard of the average orchestral 
player during the eighteenth and 
ometeentb centuries was distinctly 


Compare the above figures with 
the B B C ’s Symphony Orchestra 
(see Fig 2) in 1945 16 first violins, 
]4 second violins, 12 violas, 10 
’cellos, 7 double basses, 4 flutes, 
4 oboes, 4 clarinets, 4 bassoons, 
8 boms, 4 trumpets, 6 trombones, 
I tuba, 2 drums, 2 percussion, and 
1 harp Granted that the B B C 
Symphony Orchestra is exceptional 
as the orchestra of the Concert 
Spmtuel of Pans was m the last 
years of the eighteenth century, but 
the average number of players m 
English orchestras m 1939 was 
about eighty five to ninety 

Chamber Masic 

There is no use denying the fact 
that chamber music has a very 
bad name, although a fair propor- 
tion of the greatest works of music 
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belong to that genre Chamber 
music IS often dismissed by the 
uninitiated (and by many of the 
half-initiated, too) as somethme 
highbrow, dull, and bonns It ts 
dragged through the mire of the 
music-hall Indeed, itmsic hall 
jokes about chamber music may be 
the last resource of the unresource- 
ful comedian, but they arc almost 
certain to get a lau^ 

Fifty years ago chamber music 
had an infinitely larger public than 
it has DOW— and this despite the 
infiuence of the radio The truth 
IS that the glamo’tr of the modem 
orchestra has been brgely respon- 
sible Listeners have become so 
accustomed to its rich variety of 
tone colour and its immense range 
of dynamics that the mere delicate 
and intimate qualities of chamber 
music are too refined and too 
subtle for their ears 

Quality of Chamber Midc 
Now the orchestra has the power 
of making poor and indifferent 
music sound important, even excit- 
ing Not so chamber music, of 
which the materials must always be 
of superfine quality It has no 
gorgeous finery to cover up a poor 
idea or a weak piece of construc- 
tion, in other words it does not 
possess the resources to make music 
sound better than it really is. 

John Ireland, the distinguished 
English composer, once said on 
the radio that it follows that if a 
composer turns to chamber music 
as a nKdmm of expressioa “he 
knows very well that only his beat 
and most genuine musicaf ideas 
waj be good enough to pass TTmster 
Here it is the music itself that codnts. 
not the way it is served up Hus 
puts more of a responsibility on 
both the composer and the listener. 



Fig. 3 Christoph fVHhhald Gluck, 
German composer {1714-1787) 


but It also brings (hem into closer 
and more lotimate contact. They 
are on more confidential terms. antJ 
can get to know each other better 
than when the macl^ery of a 
large orchestra stands between 
them •’ 

We see, therefore, that in some 
ways chamber music may be con- 
sidered one of the highest manifes- 
(ations of (he art of musical 
composition Intimacy, indeed, is 
the quintessential quality of cham- 
ber music. The original meaning 
of (be term was music composed to 
entertam a household — the house- 
hold might be that of a royal per- 
sona^ or that of some less dis- 
tinguished indivtduaL During the 
mnelecoth century chamber-music 
parties were almost as popular in 
Suburbia as bridge parties arc 
today 

At the bcgtoiung of the nme- 
leentb century Dr Burney iJefined 
chamber music in an encycfopaifia 
as '*cen^?6s}tJi>ns Soi a snali con- 
cert room, a small band and a small 
audience , opposed to music for the 
church, the theatre, or a public 
concert room.” In the preface to 
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his famous History of Music^ 
Bumey speaks of chamber music 
as ‘cantatas, single songs, solos 
and trios, quartets, concertos, and 
symphonies of few parts " In fact, 
the early classical symphomes and 
stnng quartets differed little in 
style Haydn’s published Opus 1 
was introduced m Paris m 1764 as 
“six symphonies or quartets for 
two violins, alto viola, and bass ” 

Opera 

The history of opera goes back 
only as far as tnc sixteenth century, 
whra a group of Italian amateur 
musicians experimented m musical 
declamation accompanied by a 
group of instruments TTiese 
expenments m combimng music 
With drama were modelled on the 
lines of the old Greek drama, which. 
It IS supposed, was sung to a kind of 
musical chant As nobody knew 
bow this chant was executed, for 
nothing had come down to pos* 
tenty m the form of wntten chant, 
these early Italian composers of 
opera, or music drama, invented a 
kind of musical speech that approxi- 
mated to chanting and which later 
became known as recitative 

The first complete opera wntten 
on these Imes was Pen's Euridicr, 
which was produced m Florence in 
1600 The orchestral aocompani- 
tnem consisted of viols, lutes, 
guitars, and a cembalo (a cembalo 
IS a type of harpsichord) However, 
the first really gi^t and original 
composer of opera was Monte- 
verdi, who died m 1643 His Orfeo, 
which appeared a few years after 
Eufidice, exploits dramatic effect 
to excellent purpose and the orches- 
tra that he uses includes parts for 
strings, flutes and small oigans In 
this work and others Monteverdi 
introduced orchestral mterludcs 
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betvwcn the acts which be called 
^rmphonies, and, generally speak- 
ing, laid the foundation of the 
modem orchestra 

Opera found its way into Ger- 
many, France, and En^and where 
Henry Purcell produced his master- 
piece Dido and /Eneas French 
opera has had a distmguished 
career It has never ascended to 
such heights as German and 
Italian opera at their best, but it 
achieves a happy medium between 
the symphonic senousness of the 
one and the bnlliant vocal virtuos- 
ity of the other Furthermore, the 
c^ims of the music and the drama 
are fairly evenly balanced 

Domioanct of Italian Opeta 

Italian opera always dominated 
the scene, as it has even up to 
the present day By the middle of 
the eighteenth century Italian opera 
bad reached a senous state of 
decadence Not only was it bound 
down by conventions, that made it 
stereotyped and mechanical, but the 
music bore little or no connexion 
with what was bappenmg on the 
stage In short, Italian opera 
merely became a vehicle to show 
off the virtuosity of Italian singers 
Unfortunately the Italian influence 
was so powerful that these condi- 
tions prevailed throughout Europe, 
particularly m Pans which was one 
of the great centres of opera at that 
tune 

Then came the German com- 
poser Gluck Csee Fig 5} who 
dcaded, after havmg written a 
number of operas in the Italian 
styk, to break away from conven- 
tion and establish a new kmd of 
opera that paid equal attention to 
dramatic and musical effect In 
1767 be produced his famous opera 
Alaste, m the preface to which he 
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attacked the abuses that had crept 
into Italian opera through what be 
called “The mistaken vanity of 
singers and the unwise compliance 
of composers ” He claimed that 
dramatic action was of first unpor- 
tance and that the raasic was there, 
not for Its own sake but to add to 
the emotional expression and to 
underline the dramatic situations 
Furthermore, he gave great im- 
portance to the orchestral overture 
which he said ought to prepare the 
audience for the charaaer and 
mood that was to be unfolded 

The Two Operatic Styles 
The world of opera was broken 
up into two factions composers 
who continued to work in the con- 
vemional Italian style and those 
who followed the lead of Gluck 
As nu^t have been expected most 
of the followers of Gluck were 
German composers The composer 
who did more for German opera 
than any other was Mozart (see 
Fig 4), who wrote operas such as 
The Marriage of Figaro in the 
Itaban style as well as operas such 
as The Magic Flute in the German 
style But Mozart had such an 
unerring sense of the stage and 
characterization, that even where 
he follows the Italian style he 
makes the drama almost as impor- 
tant as the music and avoids the 
more unnecessary and ludicrous 
conventions of the Italian style 
Cennan opera came properly 
into Its own during the nmeteentb 
century, first with the romantic 
innovations of Weber, who was one 
of the first great masters of the 
mvMkm ofcAtfswst, «nA Htc 
even more important innovacioos 
of Wagner who, id his operas such 
as Tnsian and Isolde, The Master 
singers, and The Ring, swept away 


an conventional ideas and created 
a new art form which he called 
“music-drama,*’ and in which both 
the music and the drama are firmly 
interwoven m an extraordinarily 
reahstic manner. No longer are 
there any set solos, duets, tnos, and 
choruses, but everything is con- 
ceived as one dramatic whole, and 
what set numbers there may be 
arise naturally out of the action 
More important still is the way that 
Wagner treats the orchestra, of 
which he was one of the greatest 
masters of aU time His treatment 
utilizes a highly ingenious system of 
wbat is called leitmotiv, that is to 
say, recognizable themes and 
motives assoaated with characters 
and dramatic ideas, which recur 
and are transformed throughout 
the work Upon these the ivhole 
musical fabnc is based 
Is the laeantune Italian opera 
was siiU being produced on con- 
ventional lines, but a number of 
extremely gifted composers, such as 
Rossim, IDonizetti, and Bcllmi, 
infused fresh life into its set form 
by the sheer genius of their musical 
mvetrtioo la his Barber of Seville, 
Rossuu created a masterpiece which 
is full of good theatre These com- 
posers were followed by Verdi and 
PiicciDi who practically revolution- 
tzed Italian opera While still 
retaining its essential vocal and 
melodic qualities Verdi in his last 
three operas. Atda, Otelh, and 
Fahtaff, and Pucani in all his 
major operas, created a dramatic 
action that was as important as 
the accompanyuig music 

Operstie Preseelatisa 
The presentation of opera, 
whether good or bad, is perhaps the 
most dillicult problem of all 
Opera, m faa, is the most complex 
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of all art forms because it has to 
make the best of two worlds — 
music and drama Furthermore, 
for Its proper interpretation it 
requires first-rate smgers who are 
also first-rate actors, to say nothing 
of highly imaginative production 
and presentation No wonder 
there are so few operas that fulfil 
and receive all these demands and 
are therefore equally significant 
from the musical and dramatic 
points of view Perhaps the most 
perfect examples of opera whitdi 
fulfil these requirements are 
Mozart’s 77ie Marriage of Figaro, 
Rossim’s Barber of Seville ‘ 'Pnc- 
cuu’s Madame Butterfly, Gianni 
Schieeh, and TSe Cloak ; Wagner’s 
The Masiersingerj ; and Verdi’s 
Falstaff 

Even the most perfect of drama- 
ticoperas, such as (hose of Puccttu, 
are apt to present some strange 
anomalies AAer all you do not 
usually sing when you want to offer 
someone a drink, and you cer* 
tamly never burst into song, how- 
ever beautiful, when you are 
Witnessing the death of your 
dearest fnend or wanting to kill 
your worst enemy. But you do 



Fig 4. iVolfgang Mozart {1756- 
1791) The composer when a child 


sing m your batti and very often 
«*en you are bubbling over with 
high spints; which means that 
song IS a natural expression of 
high spints The conclusion 
appears lo be that comic opera is 
the most perfect form of opera. 
Further, there are few serious 
operas that can equal, as a perfect 
wedding of drama and music, 
Mozart’s great work The Marriage 
of Figaro or Rossini's equally great 
Barber of Seville 

Four Vocal Musical Forms 

Two vocal forms which are allied 
to dbera are the oratono and 
the cantata The scale of the 
oratorio is often as elaborate as 
that of an opera with its set solos, 
concerted numbers, and choruses 
Ongisally it was presented with 
dresses and scenery and therefore 
was very similar to an opera 
m fact, the terms oratono and 
opera were interchangeable as m 
the case of the early symphony and 
string quartet The cantata b a 
short oratono without scenery and 
dramatic action 

Two important purely vocal 
forms are the madngal and the 
motet The madngal, which is 
wnticn for unaccompanied voices, 
dates as far back as the end of the 
thirteenth century. It was brought 
to Its highest state of development 
dunng the sixteenth and seven- 
teenth centuries by three great 
schools of composers — the Flemish, 
the Italian, and the English One of 
the most famous collections of 
PnglRh madngals is known as 
The Triumphs of Onana which 
consists of twenty-six madngals 
wntten by different composers, 
praising the virtues of Queen 
Elizabeth The madngal is very 
free tn style and is intended to be 
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sung by one voice to each part 
ranging from two to six, or even 
more, parts It was cot intended so 
much for public performance as for 
performance in the home, and 
therefore it is probably best des-- 
enbed as a kmd of vocal chamber 
music. 

Whereas the madngal svas chieBy 
concerned with the setting of 
secular words, the motet, which ts 
»sential]y church music, was con- 
cerned with the setting of Laun 
texts In other words, it was the 
Chtholic equivalent of the Protes- 
tant anthem and, Idte both the 
anthem and the madngat. it was 
s'ery free and contrapuntal m style 

GenniB Soog Composers 

The solo song as a separate and 
highly organized musical form, as 
distinct from the folk-song and 
operatic ana, was brought to its 
highest state of development m 
Oermany Up to the nuieteenth 
century German song had been 
firmly based on the (or 

folk-song), the influence of whi^ 
persists even in the songs of 
presem-day composers The Italian 
style was also exploited by com- 
posers such as Haydn and Mozart 
But one of the chief effects of the 
romantic movement in Germany 
was the developmem of a new form 
of romantic song or lied which was 
essentially German in spint 
Mozart had made some tentative 
efforts in this direction with that 
little masterpiece The Violet, a 
setting of Goethe’s words, and one 
or two other songs. Beethoven 
followed rather more boldly m 
such songs as Adelaide and To My 
Absent Beloved. But it was left to 
Schubert to make song the perfect 
medium for romantic lyncal expres- 
sion, and in his SIX hundred or 


more heder be rose to heights that 
have never been surpassed 
From Schubert came a wonderful 
line of song composers, the greatest 
of whom were Schumann, Franz, 
Oiahins, Wolf, and Strauss. 

The chief devetopmeot of the 
German lied afler Schubert was, 
apart from greater resources of 
luumony, m the piano accompani- 
meot Schumann, for instance, in 
his Dichtexliebe makes the accom- 
paniment as important as the vocal 
hoe, the wonderfully impressive 
prologue and epilogue of (his cycle 
sum up the whole drama of tbe 
story which the sixteen songs 
describe. In fact, it is wrong to 
allude to Schumann’s “accompani- 
ments'’; they are too independent 
and poetically expressive to be 
called anything cl» but “parts’* 
Brahms was not a consistent 
romantic in his songs, that is to 
say, he did not always consider the 
words to be as important as the 
music. Uke Schubert, be often 
followed the ivUaheder tradition 
His choice of words was by no 
means perfect; as H C Colies 
says “He never set great poetry 
beause it was great poetry, and te 
could be attracted by very poor 
poetry if it would make a song." 
But to what nagnificent heights he 
could nse is shown in a host of 
songs, and nowhere more than in 
the superbly great Four Serious 
Songs. Hugo Wolf brought the 
German lied to its highest mamfes- 
tation and nude the words, the 
vocal line, and the piano parts anse 
out of one another 

Preneb Soiq; Ouaposen 
French song as a highly culti- 
vated art form comparable to 
Gentian Aedee dates only from the 
early ’seventies when Dupaic pro- 
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duced that masterpiece LTnvilation 
au Voyage It was the first of those 
Melodies that Faure, Debussy, 
Ravel, and others have made the 
crowning achievements of Frendi 
song "nie milodie and the bed 
can be compared only with regard 
to testhetic achievement, for their 
style and feeling are as entirely 
different as the Latin race is 
different from the Teuton 
The real inspiration behind the 
French melodie was the poetry of 
the Symbolists, of whom Verlaine 
was the most influential The raison 
d itre of this new style of song was 
therefore literaiy rather than musi- 
cal one of the most characteristic 
features of the milodie is that (he 
rhythm and shape of the melodic 
line IS often moulded by the mfiec- 
lions of the spoken word Edward 
Lockspeuer has admirably summed 
up the melodie as * an mtunate 
union of word and song . less 
uttense m emotional appeal, less 
pidiiiesque perhaps than the cor- 
responding union m the German 
bed, but more dehcate and more 
poignant in expression ” At their 
finest they "reveal that moving 
combination of sensuous charm 
and naivete characteristic of the 
greatest French art ” 

British Song Composers 
No country has ever equalled 
Bntain for the quantity and quality 
of her poetry, which has flourisbed 
for an unbroken period of sue 
centunes On the other hand, 
there are few important countnes 
up to the present century that have 
oot surpassed Britain in musical 
achievement, exceptmg perhaps in 
one branch of composition, namely, 
song, which IS, after all, the natural 
implement of poetry Hius, the 
British enjoy one of the richest of 


folk song traditions and a school of 
song-composers (Tudor and Jaco- 
bean) whose work, both religious 
and profane, occupies a foremost 
place m the history of music 
However, at that time music was 
an important part of everyday life, 
as it has never since been anywhere 
to be able to sing or play an jnstru 
mem, to read a part at sight, m 
madngal or m consort of lutes or 
viols, to accompany on the spinet 
or the virginal, was as much a part 
of the ordinary person’s equipment 
as walking or nding These were 
not accomplishments the posses 
Sion of which marked one out for 
special favour or attention they 
were taken for granted 
After this Golden Age the Dark 
Age. as Sir Henry Hadow aptly 
calls It, set in, and for roughly one 
hundr^ and fifty years during the 
eighteenth and nioeteenth centuries 
little or nothing was produced m 
any branch of music that could 
compare with what was being 
produced on the Contment Then 
at the end of the nineteenth century 
and tn the early years of the present 
century came, like manna from 
heaven, a wonderful revival of the 
PnglKsh song which gathered 
momentum as each decade passed 
Today Bntain can show a school of 
soDg-composers headed by John 
Ireland, Sir Arnold Bax, Vaughan 
Williams, Peter Warlock, Roger 
Quitter, whose achievements at 
least equal what has been produced 
m Germany and France during the 
last quarter of a century or more 

Tie Changing Face of Music 
As mentioned previously, music 
up to the sixteenth century was 
chiefly vocal and rt was not until 

the snoeeeding centunes that instru- 

mcntaWnusic really came mto its 



500 


OUTUNE OF MUSIC 


own. Thia tbe isusk: of Bach Md 
Handel represents the parting of 
the ’R-ays \Wreas tbe choral 
music of great composers of tbe 
fifteenth and swteenth centunes is 
unacccanpanisd, •r-c find that tbe 
choral music of Bads and Handel, 
which u still in tbe contrapuctat 
tradition, has insiruznental aCCOcti- 
paairoeci 'Ibea came tbe penod 
of the symphony whidi was de»- 
wloped and perfected ly Ha^-dn, 
Mozart, Bcethostn, end their eon* 
temporaries 

The penod from Bach up to the 
tune of Beethoven’s early manhood 
(roughly from the end of the sesm 
tetBth century to the «sd of the 
eighteent b century) is usually called 
the Classical Perx:^ It is a penod 
when beauty of fonn or design m 
music, pameularly in the sympbocy 
and sotuta, was the ciuefcoosiden' 
tien of composers. \Vbeo Beetho- 
sea came oo the scene music had 
become very fofmaUzed, In fact, 
the chief characteristic of alt tbe 
am at tbe end of the eighteenth 
ctntuiy was an escess of superficta! 
decoration superimposed upon a 
set and stereotyped pattern that 
had become mechatueal in its use 
Hot, of course, m the hands of a 
Mozart or Waneau, but m tbe 
hands of the second' and third+atc 
artists of that time 

The Ronsantic htorenieAt 

A violent reaction aipmsl this 
Slate of things started m Germany 
among a group of young ports and 
ivntcrs It bctjunc known as the 
Romantic Movement, of which the 
«s.(hwnce »si? Sixxr aS oivr 
Europe, notably in France and 
Englani Classical ideals WTre 
overthrown and artists set out 6m 
and foremost to arouse strong 
emotion by wnttng Borels and 


poems and painting pttturts that 
wore based on picturesque and 
reahstic suh}ects of an essentia tjy 
romantic dianicier. Anything 
that would appeal to tbe senses in 
the way of bnlhant and gorgeous 
colour (wltfther lo paint or descrip- 
tive writing) was, of course, utilized 
The no^'els of S^t. the poems of 
Byrtm. and tbe painongs of Ros- 
settt are typical examples. 

All this happened at an impor- 
tant urne m the history of music, a 
tune when the mechanism of 
musical lostniments was being 
rapidly improved and the des'clop* 
ment of harmony and of tte 
technique of the orchestra was 
bong considerably extended The 
catural consequence was that must- 
cum became deeply aifected by the 
roaiartuc movemc&t la the sister- 
am and besan to apply some of its 
pnooples 10 music. Music rnust 
express deep emotion and depet 
romantic stones and situations, 
and design is tbe classica) sense of 
the term was a secondary considtra- 
tMMi — purely an adaptable toeans 
to so cod. In these orcomstances 
the whole gamut of the sensuous 
quabties of musical sound were 
used to intensify emotional and 
pictiiresque effects. 

Romaniiasm in music started 
with Weber la Gemiany and 
Berboz in France, oootmued by 
Way of Schumann, Chopin, Luzt, 
reaching its zenith toward Uie end 
of tbe amrteenth century with the 
music-dramas of Wagner, tbe sym- 
phonies of Tchaikovsky, and tbe 
^rmphonic poems of Strauss. 

Nationahaa ni Mssie 
Nationalism in all us aspects was 
one trf" the most important by- 
(voducts of the todusuial mola- 
boa So faras the an of music was 
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concerned, its most vital sod was 
to be found in those countnes, like 
Russia, Scandmavia, and Bobemia, 
where the strug^e for pohlicat 
freedom was the most vital and 
intense At the same time the 
picturesque colour and rhythm of 
the more exotic kinds of folk- 
music appealed to the romanuc 
musical mind. Composers en- 
deavoured to imbue their music 
with a chsra«enst!C national style 
and idiom “Listen attentively to 
all folk songs,” said Schumann, 
* these are a treasure of lovely 
melodies and will teach you the 
character of different nations” 
Thus Smetana and Dvorak ui 
Bohemia, Glmka, Rimsky-Korsa- 
kov, Borodin, and Mussorgsky m 
Russia, and <3neg (see Fig 5> in 
Norway saturated themselves m the 
folk lore and folk songs of their 
respective countnes and produced 
a national music wbicb repudiated 
the German and Italian influences 
that had dominated the world of 
music for so long 

Masicsl laiprmicnlsm 
Since the eighteenth century 
music has been considerably influ- 
enced by new ideals in hcerature 
and painting. We oflen hear the 
term impressionistic as applied to 
music. Impressionism started in 
painting. Although it was antia- 
pated by the English artist Turner, 
the most vital part of the movement 
was essentially French It first 
attracted attention in the 1860s, 
when Manet, Monet, Renoir, and 
iheir group took a stand against 
the pedantry of the academics by 
adopting an unbcard-of freedom iff 
tecluuquc and norel treatment of 
subject Their iBsthrtic aim was to 
paint a subject as it appeared to the 
artist at a given moment Thus 



Ftg.S. Ed\ard Hasfrup Cntgt 
ime^xan composer (1843-1907) 


Uurred and striking effects of light 
brought about by reflection or 
atmospibere play an important part 
in Ihe Impressionists’ conception 
the ultimate appeal being sensual 
rather than mtelleetual 
Tbe movement gradually became 
very powerful, and even influenced 
the outlook of contemporary poets 
and musicians In fact, never before 
bad the esthetic ideals of ihe three 
arts been ipiixe so closely associated 
Painters exploited the possibilities 
of what they called colour har- 
monies and considered tbe most 
luminous degree of light as their 
pnnapa} theme The Symbolist 
poets sought uispiraciOQ m music 
and endeavoured to malce language 
produce the same kind ofemotional 
feebngs as they obtained from 
music Mallarme said that “to 
ruams an object is to sacrifice ihrce- 
tpiartera of that enjoyment of the 
poem which comes from the 
pleasure of guessing tbe poet’s 
intentions bit by bit To suggest it 
—that IS our dream ’* 

The Impressionist movement in 
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music, although anticipated by 
otter composers, centred round the 
uxjfk of Debussy He was the most 
consistent in his use of rnipression 
istK technique, but other great 
composers v-iio cause after hon used 
It as tbeir subject or fancy demand 
ed — Rat’d Delius, FaUa, for 
instance The basts of Debussy s 
imprcsaoQisUc technique u fats 
hj^ly speaalizsd and individual 
harmonic idiom and his treatenent 
of the instruments of the orchestra 
which in terms of colour oSers 
almcK! an exact parallel to the 
Impressiozust painter's use of the 
palette L Apres midi d'un Faune 
the three Nocturnes, the three 
sjmphoruc sketches La Mer, and 
the three orchestral Images are 
some oflus most viMd and beautiful 
eearoples of impressioRism 

Modem Musk 

The bitter animosity towards the 
music of our time on the part of a 
large secuoo of the musi^ public 
is diiefly due to the use of what is 
convnuentlv called dissonance 
There is only one true consonance 
— the octsie Every other interval 
IS dissonant in varving degree — as 
Percy Scholes puts it 'they have 
some degree of hardiness owing to 
the existence of a more or less per 
c^rtible throb or beat set up by 
discrepancy in th«f vibration mim 
bers The degree of dissonance 
bearable differs according as the 
human ear is more or less accus 
lomed to It ” 

What so many hstenen do not 
seem to realize b that the history 
oi'" ffjMfAC sSwiy a cuwriwKT.’ pKKCss 
of rejection and acceptance of <h$ 
sonance In Mosco Omer*s book. 
A Study o/Taenlifih Century War- 
mwiy, which can be recommended 
to studecas as a first rate guide to 


tlus mteresting and unportant sub* 
ject, attention is drawn to the fact 
that m the fourteenth century Jean 
de Muns complained m tus An 
Contmpufiii of the use oif new 
dissonances, at the banning of the 
seventeenth cenhuy Moateverdi 
locked hiS contemporaries with his 
bannoaio aodsatMS, Beclbo\co 
wascntieized for the harshness and 
slndency of his harmonies in the 
Eroica Symphoav, Wagners har- 
monic innovations were regarded 
as scandalous, and Strauss's £/rA- 
ira was responsible for the intro- 
duction of the tenn cacophony 
Dr Gamer states a fundamental 
truth when he says that ‘'imuic 
mthout dissonances is monotonous 
and tcsihetically unsatisfactory " 
V^t ©ves life to music is move- 
ment, and musical movemeai is 
boro not only of rhyihrme energy 
but also of the interplay of dis- 
sonance (tension) and its resolu 
tioQ, the coosorunce (rebxation) 
Just as our life processes are 
dependent on the n^t proportion 
between tension and relaxation so 
IS musical moremeni largely depen- 
dent on the nght ratio between 
dissonance and consonance 
What IS the nght ratio? The 
hisiofy of music shows that each 
generation decides that lU ow-q 
ratio is the right one Thus the 
troth a that there rs no alsolute 
standard of consonance and dis- 
sonance They are relative terms. 
Unsophisticated listeners and hide- 
bound academic musiaans are too 
apt to consider that the period 
v^ich roughly extended from Bach 
AX SKntef (TOif fitftTT «*huiV ete 
greatfl' part of our present-day 
popular r^»noire is drawn repre- 
senB the nght ratio In other 
wiwds, no really great, plcasinSi itnd 
oqrressive rausic existed before 
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Bach or exists after Brahms This 
IS of course, nonsense Mom 
musicians agree only to the fact 
that dunng the twentieth century 
some composers have experimented 
with dissonance to an unprece- 
dented extent with the result that 
many composers have lost touch 
with their public 
Amidst all this experiment and 
iconoclasm there are numerous 
composers — perhaps more m 
Britain than anywhere else— who. 
workmg quietly, have not swallowed 
whole all the new devices and 
theories invented by their more 
adventurous and dissatisfied con- 
temporaries These composers 
have absorbed merely those devices 
and harmonic mnovauons that 
have appealed to them, and tbere^ 
fore they have produced music that 
has not lost touch with their public 
The study of the history of 
musical appreciation shows a con- 
imuai struggle of the human ear 
to get used to new and unfamiliar 
sounds, particularly new harmony 
(chords) If you are gouig to swear 
allegiance to the music of the past 
and refuse to spend any time on 
the music of the present, then 
music will eventually become ao 
archaic and monbund art 
In no other an is conservatism 
and prejudice m appreciation so 
rampant This idolizing of Bach, 
Beethoven, and Brahms as the only 
composers worthy of attention 15 
wrong and anti musical If you are 

Shakespeare, Milton, Goethe and 
Balzac are unequalled by modern 
writers, therefore you have no tune 
for the latter If your mind js 
properly alive you re-read Hamlet 
and The Ptekv/tek Papers, go to 
See a play of Galsworthy or Shaw, 
and get from your cirevlattag 
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library the latest books of Aldous 
Hoxley and Enc Lioklater 
When it comes to music, why not 
show the same intellectual and 
emotional oinosity and broad- 
mindedness? Accept Palestrina, 
Bach, Beethoven, Mozart, Chopin, 
Wagner, Debussy, Sibelius, Walton, 
and Poulenc in your stride After a 
fair and reasonable trial of these 
composers reject what you con- 
sider to be bad and uninteresting 
and concentrate on what you con 
sider to be good and interesting 
But never close your mind to new 
ideas and experiences 

Musical Masterpieces 
It has been possible here to make 
only a selection, more or less 
atbiiranly owing to the lurots of 
space, of great masterpieces of 
music that have won tncemational 
popularity Tie works that have 
been chosen are those that have a 
hteraty or histoncal background 
which throws some light on the 
meaning of the music Some 
readers may wonder why u has not 
been possible 10 include equally 
weD known and popular works 
such as Tchaikovsky s Piano Con- 
certo No 1 m D flat minor and 
certain symphonies of Hayda and 
Moran The reason is that there 
IS OQ story to these works and the 
music can only be explained in 
terms of musical values. That, of 
course, really applies to all music 
As mentioned, the final value of a 
p'/eaa. oC miem % Vi vwizwwi fsl/at, 
which remams unafiected by its 
fclexary background, 

B«t)io?«n’4 Heroic Sjn^fcony 
Soon after the completion of the 
Second Symphony, Beethoven m- 
fomted one of his fnends that he 
was not satisfied with Jus music up 
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to that tune and that “from today 
I mean to take a new road ” In the 
followmg year, 1803, he produced 
ius Symphony No 3 in E flat, 
which had been concaved on 
strikingly original hnes, both m 
form and idiom The dramatic 
intensity and spaciousness, and the 
fine sweep of its four movements, 
set a new note in symphonic 
wntxng that appeared revolutionary 
at the time Although the move 
ments are very long they have been 
constructed with a superb sense of 
organic growth particularly the 
slow movement, which is the great- 
est of all funeral marches Again 
the scherzo, with its almost aggres 
sive humour, and the finale, tn the 
form of a Set of profound vana* 
tions, were certainly unique 
The music, particularly of the 
first two movements, ts loteotioo* 
ally heroic in character, for the 
work as a whole was inspired by 
Beethoven's ideal hero, Napoleon 
The onginal itunuscnpt bore the 
inscription ‘ Bonaparte ” On May 
18, 1804, Napoleon assumed the 
title of Emperor, and when Bee- 
thoven heard the news he tore up 
the title page of his new symphony 
and said After all then, he is 
notbmg but an ordinary mortal* 
He will trample all the rights of 
men underfoot to indulge his 
ambition, and become a greater 
tyrant than anyone'' Later 
Beethoven described the symphony 
as a “Heroic Symphony to oele 
brate the memory of a great man ’ 
A great deal of nonsense has 
been talked about the program 
matic basis of the Eroica Sym 
phony, as if Beethoven had intend- 
ed to wntea biography of Napoleon 
in the form of a symphony Sir 
Donald Tovey aptly sums up the 
matter as follows “Beethoven docs 


not think a symphony a reasonable 
vehicle for a chronological bio- 
graphy of Napoleon, but be does 
thi^ It the best possible way of 
expressmg his feelmgs about heroes 
and hero worship ” 

DerLoz's Fantastic Sympbony 

Berlioz’s best known and most 
popular work is undoubtedly the 
Fantastic Symphony The com- 
position was completed m 1830, but 
later drastically revised This sym- 
phony was written under the 
emotional stress of his love for 
Harriet Smithson, the actress, who 
at first could not be bothered with 
him 

The Fantastic Symphony is con- 
cerned with ihc story of a young 
musician (Berlioz) of an unhealthily 
sensitive nature and a veiy vivid 
imagination He has poisoned 
himself with opium m a fit of love- 
sick despair, but the dose is too 
weak to do more than put him to 
sleep His dreams take the form of 
musical imagery and even his 
beloved (Namet Smithson) be- 
comes a melody — the recurring 
theme that runs through the work. 

In the first<movement the young 
musician thinks of his vaned and 
conflicting emotional states before 
he met his beloved He recollects 
the ardent love which she suddenly 
inspired in him, his raging jealous- 
ies, the reawakening love, and then 
religioiu consolation The second 
movement depicts a ballroom 
where m the whirl of a bnlliant 
function he finds her The third 
movement desenbes a summer 
evening in the country Two 
shepherds play on their pipes a 
tune used by the Swiss to call their 
flocks together The pastoral 
scenes and sounds give the young 
musiaan the repose he needs but 
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suddenly his beloved appears and 
he IS filled with foreboduigs and 
uncertainties The shepherds re 
sume their tune, the sun sets, there 
IS distant thunder the young 
musician is lonely silence 

In the fourth movement the 
young musiaao dreams that be has 
muri^red his beloved and is being 
led to the scafi'old A last thought 
of his love comes to him as the 
guillotine descends The fifth 
movement, which is called The 
Witches’ Sabbath, describes his 
presence at a hideous witches’ orgy 
The beloved melody returns, but 
this tune transfigured mto a vulgar, 
grotesque dance She has become a 
witch and she joins m the orgy 
Bells toll for the dead The Dies 
Irae is burlesqued and followed by 
the witches’ dance Finally the 
climax is reached with the Dies 
Irae being combined with the dance 

This fantastic story may add a 
certain interest to the music, but it 
IS not necessary for an under* 
standing of the symphony, which is 
well able to stand on its own as a 
piece of abstract music. Berlioz 
himself said that be hoped that the 
music would be listened to on its 
own merits irrespective of any 
dramatic aid 

The first thing that stnkes one 
about the Fantastic Symphony is 
the mcredible skill and subtlety of 
(he orchestration, which for the 
first time m the history of music 
becomes an integral part of (be 
actual musical thought and texture 
When one considers that this work 
was wntten only three years after 
Beethoven died, there can be no 
doubt that Berlioz was one of the 
most ongmal of all composers 
Whatever may be said about 
Berlioz’s limited harmonic sense 
and lack of melodic mvention, the 


Fantastic Symphony still remains a 
masterpiece m the effective and 
imaginative use of rhythm, dyna- 
mics, and orchestral sonorities — a 
masterpiece that has rarely been 
equalled for these qualities 

Scfinberf's Unfinished Symphony 

Schubert’s musical development 
IS a cunous one Almost from the 
beginning he appeared to realize 
(he emotional and descnptive 
potentiabties of music a Fact to 
which many of his early songs, such 
as Gfctcheo at the Spinning Wheel 
and The Erlking, bear stnkmg 
testimony But it was not until 
1822, when he was twenty five years 
of age, tbat Schubert began to 
apply a romantic technique to his 
instrumental music. No doubt 
illness, poverty, and a generally 
wider experience of life made him 
more mtrospective, wnh the result 
that his own emotional moods 
provided a similar creative stimulus 
to that which he had received before 
from reading poetry The effect of 
his mental outlook upon some of 
his instrumental works is decidedly 
marked, two notable examples 
being the unfinished Symphony No 
8 m B minor and the String Quartet 
m G, Op 151 

The SIX symphonies which pre- 
ceded the B minor (No 7 in C ivas 
wntten after No 8) are essentially 
classical m both technique and 
spirit and the difference m style 
httween the No 5 in B flat, which 
IS by far the finest of this group, 
and the No 8 m B minor is almost 
as remarkable as that between 
Beethoven s second and third sym- 
phonies While the first six 
symphonies were composed primar- 
ily for amateur performance, there 
IS little doubt that Schubert inten- 
ded a better fate for the B minor. 
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the scheme of dytiamtcs alone 
would put the work beyond ihs 
average capaaty of amateurs of 
that day 

hfost biographere of Schubert 
continue to state that the B tmnOT 
Symphony was written for the 
town of Graz m gratitude for ha 
being elected an honorary member 
of the Styrian htusical Society In 
ha letter of acknowledgement to 
the Soaety, dated September 20 
1823, Schubert says “May my 
devotion to the art of music succeed 
in making me worthy one day of 
this distinction In order to express 
my liveliest thanks m music as well, 
I will make so bold as to present 
your honoured soaety at the 
earliest possible dale with the score 
of one of cny symphoates ” Nearly 
a year later, alicr he bad been 
sharply reminded by his father of 
hts retiustion, Schubert sent the 
manuscript of the first two move- 
ments of the Symphooy m B minor, 
which he had written (the original 
manuscript is headed with the date 
October 22 1822} at least three 
months before he could have had 
any indicaiiOD of being made a 
member of the Society Having 
cast the work aside for so long, and 
having obviously lost interest m n. 
Schubert had no idea that be had 
left a masterpiece unfinished All 
that concerned him for the moment 
was the fuirilmcnt of his promise 
with the least amount of trouble, 
for his mind was now absorbed 
with other things Ac least so far 
as the present writer is concerned 
(his would seem to be the most 
obvious explanation 

That the symphonY was not 
suitable for amateur performance, 
nor yet properly completed, pos- 
sibly provides the explanation of 
the fan that « was never produced 


by the Stynan Musical Soaety. 
OBianrfy, the director, Anselm 
Huttenbrenner, ivas fully aware of 
itsvalue In 1861, his brother Josef, 
imtmg about Anselm’s colle«ton 
of musics! autographs, stated that 
“He possesses a treasure in Schu- 
bert's B minor Symphony, which 
we consider the equal to the great 
Symphony in C, his instrumentaJ 
swan-song and to any by Bee- 
thoven Only It was not finished ’ 
Evcmaally the original manu- 
scnpi of the first two movements 
and sketches of the scherzo and tno 
were bequeathed by a Viennese 
collector to the Society of the 
Fnends of Music Since its first 
performance by this society in 
1865. and its production m London 
at the Crystal Batace two years 
later, it has become the most 
popular of all symphorues Ko 
doubt oste of the chief reasons of its 
great appeal to musician and non- 
musician alike is its simplicity and 
beauty of musical means to attain 
grandeur of dramatic effect 

TelnikoTsky'f Paihctle Symphony 
The title of Tchaikovsky’s Pathe- 
tic Symphony, which was written 
during the first half of 1893, was 
given It after its first performance 
it was composed during a period of 
great mental tranquillity on the 
part of Tchaikovsky In his 
brother’s words, it was “an act 
of exorcism whereby he cast out 
all the dark spirits that had pos- 
sessed hun in the preceding years ” 
Tchaikovsky never published a 
programme to the music, but he 
allowed n to be known that he 
intended- to exprevs certain, 
sonal emotions in the music of the 
Pathetic Symphony which he was 
unable to put into words 
la a letter to a friend, dated 



TCHAIKOVSKY S PATHETIC SYMPHONY 


507 


February 23, 1893, Tchaikovsl^ 
said ‘ On the way to Pans last 
December, the idea for a new 
symphony came to me, this time a 
symphony wth a programme but a 
programme that will remain an 
enigma to all Let them guess for 
themselves, the symphony will be 
called merely Programmatic Sym 
phony But the programme is 
indeed permeated with subjective- 
ness so much so that not once but 
often while composing it in my 
mind during my journey, I shed 
tears As soon as I got home I 
began to write out the sketches 
and It went so quickly and eagerly 
that in less than four days the first 
movement was done and all the 
rest clearly outlined in my head 
Half of the third movement is 
ready Its form will contain much 
that IS new, for instance, the finale 
wiU not be a noisy allegro, but on 
the contrary, a quite long adagio ' 
In August, 1937, however, Gerald 
Abraham, the well known authority 
on Russian music informed Eng- 
lish music lovers for the first tune 
that among Tchaikovsky’s papers 
in bis old home at Klin a sheaf of 
music paper was recently dis- 
covered with the following notes 
scribbled m pencil “The ultunate 
essence of the plan of the sym 
phony IS LIFE First part — all 
impulsive passion, confidence, 
thirst for activity Must be short 
(Finale DEATH — result of col 
lapsed Second part love, third 
disappointments , fourth ends dying 
away (also short) ” As Mr Abra 
ham points out, this rough draft 
does not quite agree with the final 
version of the symphony, ' but 
we can hardly doubt that it is the 
embryonic plan of it and that this is 
the solution of the enigma ’ 

In his biography of his brother. 
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Modest Tchaikovsky tells us that 
on the monusg after the first per* 
formance of the symphony he 
suggested to Tchaikovsky that it 
should be called the Tragic Sym- 
phony ‘ I left the room before 
Peter had come to a decision 
Suddenly the title Pathetic occurred 
tome. Jwmt back mto the room — 
I remember it all as clearly as if it 
happened yesterday — and told 
Peter of my idea. Splendid, Modi, 
bravo Fatfiehc,' be cned. And m 
my presence he wrote down the 
title It has borne ever since “ 

Wagner’s Opera “TannhSiiser’’ 
WagTier (see Fiii. 6) had been 
familiar from youth with the two 
subjects that he combined ui bis 
opera Tannhauser He had read of 
the knight Tannhauser and his 
seduction by Venus in Tleck's poem, 
and ETA Hoffmann’s novel Der 
Sangerkneg had mterested him in 
the story of the song contest of the 
Mmnesingers at Wartburg (to 
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his verapD of the song con- 
test of the MastcRingcrs atNurcra- 
berg was OTiginaHy intended as a 
comic counterpart) Then cariy 
m tbe IS40s, (he old yolksbiich of 
Tannhauscr fell into, his hands, 
which reawakened his enthusiasm 
for the figure of the hero, and sng 
gested to him the combination of 
the two stories 

The first sketches were made in 
184Z, the hbretio was finished (he 
following year and the score m 
April, 1845 The first performance 
was gism at Dresden on October 
19 of that year 

Wagner wrote ra/wfiaus^r in a 
veritable turrnoi! of emotion He 
was so earned away with the idea 
that he even fear^ that sudden 
death micht cheat him of his goal 
He longed “for the highest form of 
lovo” as an antidote to his ’ioath- 
ing of the modem world ^ If the 
great love duet m Truran a the 
apotheosis of spinsual iove there i$ 
no doubt that the Venusberg music 
IS Its counterpart of physical love 
No musK could be more volup- 
tuous melody, harmony, rhythm, 
and orchestration appear to be 
calculated to appeal prunordy to 
the senses, although, of course, 
every detail is worked out with the 
hand of a master cralUman. 

The story of Tannhauscr takes 
place around the Wartbur^ where 
during the thirteenth cemury the 
Landgraires of the Thunngjan 
Valley ruled Near the castle at 
which music and poetry were 
cultivated to a considerable extent 
was the Venusberg, in the rotenor 
of vvhich lived Venus, the Goddess 
a/ iow. and ft^rcvjaiT 
naiads and sirens Her chicr 
amusement was to entice into her 
palace the knights and nnono- 
singer* of the Wartburg One rf 


these knights, Tanobauser, who 
has been under the spell of her 
beauty, now longs to return to the 
world Venus uses all her strategies 
to keep Tannhauscr, but at last he 
invokes the name of the Virgin at 
the sound of which Venus dis- 
appears with a cry, her palace is 
obliterated, and the knight Tann- 
bauser find* himself in the sunshine 
prostrate before a cross in the valley 
below the Wartburg 

The Overture to “Tanahauser” 

The overture, a remarkable piece 
of colourful tone painting, sym- 
bolizes the conflict beiweco good 
and evil which is the essence of 
the drama First weheaf the music 
of the Pdgnira* Chorus, here 
pla^Td by ebrmets, bassoons, and 
horm It soon nses to a climax, 
at the height of which the violins 
enter with a fiery accompaaimeat 
figure said to represent "the pulse 
of life *’ CraduaDy it dies away 
and the Chorus with it 

The foregoing is a sort of stow 
introduction The main part of 
(be overture follows a vivid 
picture of the sensual pys of the 
Venusberg First, a wild viola 
figure, unleashing iremoh violins 
and notous wind passages, then 
Taonhauser's virile, rapturous song 
to Venus Later Venus's own 
seductive voice is heard {here 
represented by a solo clarinet), but 
ti» bacchanal is soon resumed 
(Tannhauscr's song with n) At its 
height It breaks into the fi^ty, 
pulsating violin figure of the tmro- 
duction Against it the Pilgrims’ 
Chorus theme is heard again first 
nt its oTigiari* wrmf 
colours, later on trumpets and 
trombones ybrtfw//K«r,and the over- 
ture reaches its conclusion ut a 
inumphant bbze of sound 
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